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(57) Abstract: It is intended to provide a compound 
which is useful in treating a disease mediated by Rho 
kinase because of having an Rho kinase inhibitory 
effect. Namely, a compound of the following general 
formula (I), its pharmaceutical^ acceptable salt or 
a solvate thereof: (I) wherein Q represents phenyl, 
pyridyl, pyrrolyl, thienyl or furyl optionally having 
one or two substituents selected from among halogens, 
alkyls, nitro and amino; and p is 2 or 3. 
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(57) 11*5: 




(i) 



(Qf$y^-;V, t o y^K fc'tay/K ^P/HfratU i;ix 



WO 2004/024717 ^PbT/JP2003/0 11733 

1 

w m m 
& m <o w * 

f:RhottROCK/Rho^7 if, SSfclttT^ b 5: ^V^ai&tf* bT< 

5p»jKHX«W:i«JliLjEfil. jfeW^i (0»J*.tf> 4>ifcWsiSi*5 £ OTifo-W 

J§-bTv^„ 

Tfl ROCK (fcSVMiROCK I) (#H¥9 - 1 3 5 6 8 3 #4M$ N T. 
Ishizaki et al. , EMBO J., Vol.15, No. 8, ppl885-1893 (1996)) ^Rho^i — 
if (fcSV^ROCK II) (#BI¥ i o - 1 1 3 1 8 7 -S^fiU T. Matsui et 
al., EMBO J., Vol.15, No. 9, pp2208-2216 (1996) ) #$ft#$*LT:i3 «3n ittfett 
T-f yiF-l' fe^t^oTV^ (O.Nakagawa et al. , FEBS Let 
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t., Vol.392, No! 2, p P 189-193(1996)) 0 

R O C K/R h o ^t-^If f^ffl 1 i: UTfi, Yy^^-A- 
(T/^^/^) - 1 - 1° y *J;Vjj;V;^x( xi^^l/ty&tyQ (WO 9 

0/0 5 7 2 3^&$0 > ^/7? K^^#) (WO 9 5/2 8 3 8 7 -§-£:#) , 
Y-2 7 6 3 2 (Uehata, M. , Ishizaki, T. et al. : Nature, 389, pp990-994 

(1997)), wt 

^)^mf (Ono-Saito, N. , Niki, I., Hidaka, H. : Pharmacol. Ther. , 

PP 123-13l(1999))o WO 9 8/0 6 4 3 3f«ROCK/Rh o 

-fl^U^I^UTV^o JEfc* WOO 1/5 6 9 8 8t^(^t^a 



(±12^;^. qj*^-/^ fpy/vg, f 31 -^^ asJ:^ 



W (D M 




N 



(I) 
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/K n-^/K i-^/K s-^/K t - ^iVftmi 

/.Na^^jm^^^s ^sm^. Jtmim^ usu®^ •£tzteBvmm i ?-&M 

6 -^pn7x^K 4-^^VK7*~/K 4 — fy/at>7^^;K 2- 
^hP7i=/K 3-^bn7x^/K 4— = hn7x^;K 4-^nn-2- 
ihP7x^;K 2-Z°Vi?^ 3-t°y^/K 4-t°JJv>/K 2-T5/7x 
3-7 5/7x=/K 4-7 5/7x^K 2-TU"4-^po7x 
_ /K iH-2-t°ny^K lH-3-t°n!J;K 2-^^/K 3 

5£ (I) ©ft^WSU^JiUXit Q^3-^hn^*^V*fc«3- 

(i) (Dfc&wvx uv^jt bTfi, Tiao^W^f £>^5 0 

(1) N5- [1- ff7t KP-lH-3-^nU 

(2) N5- [1- (3-^bx^;1/) b7t Kn- 1H— 3-fc°n y 

(3) N5 - [1- (4-^bd^;H rb7t Kn-lH-3-t°ny 
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/V ] _ 5 — f ye?; y/kT^y\ 

(4) N5- Cl- U-^a-P^SW 7h7tKo-lH~3-t'PP 

;v] - 5 — f y^y V/^T 5 V, 

(5) N5- Cl- (2, r b7t Kn— 1H— 3 — 

(6) N5- [1- (2, 6-i?^0^) fb7tKo-lH-3-t'' 

(7) N _ ( 5 ^y^y!)/k) -N- Cl- (4-y ^/w^^/v) xh^t 
«(8) N5- Cl- (4-^y7*nlf;^yV;w) y b =7 fc K» - l H- 3 - 1° 

bU;v] - 5 — f y^y; s: x N 

(9) N- (5— ry*y9A0 -N- Cl" -(2-shB^>) 
Kd-1 H- 3 -fcfn U/v] T%y. 

(10) N- -N- Cl- (3-=fB^'>) rh7 

t Kb- 1H- 3-t°a!)^] T?y, 

(1 1) N- (5-^y*/y^).-N- Cl- (4-=hn^y^) Tf7 
t Kn- lH-3-tTn JJ/t/| T 5 >\_ 

(12) N5- Cl- (4-^n-2-sfn^» ^^ tKn_1H 

- 3 - t°a y/k] ~5--f y^y u^r$^ 
(is) n- (5->fy*/p^) -N- ci- (2-t-y^y^) 

t Fa- 1 H- 3 - tTn 9 /V] 7^, 

d4) n- (5-^y^D/» -N- ci- (3-try^y^) 

t Fa - 1 H- 3 - fc°n y iV\ 

(is) n— (5-^y^/y/W -n- ci- u-t-y^y^) ^h7 

t Fn - 1 H— 3 - t°a y /V] 7?y, 

(16) N5- Cl- (2-7^/^^) ff7tKP-lH-3-fn!) 

(17) N5- Cl- (8-7§y^*» 7b7fcKo-lH-3-^y 

zk] -5 — f y=^y D/v7 5y 
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(18) N5- [1- (4-75^» n?tK P -lH-3-^P 
_ 5 — f y^y !);vr^y> 

(19) N5- [1- (2-TU-4-^^y^) ^^tKP-lH 

(20) N5- [1- -5 —TV* 

/ y /vr 5: :/ N 

(2 1) N5- CI- -3-^y^3 -5-^y* 

y y )vr %^y, 

(22) N5- CI- -3-^^] -5-^^ 

y y /vt ^ >\ ' • 

(2 3) N- (l-^^-3-k°^y i?*) 

(24) N5- CI- (2, 6-v^**^vW -8-^5^3 "5 
(2 5) N5- CI- (2, 6-^nn^» -3 -5- 

(26) n- (5 -«fy*/y^) -N- [i- u-y^w<^io -3 

(27) n- (5-^y^/y^v) -N- ci- (4->fy^^^ 
^ _ 3 _ tr^< y vvv] 7^y, 

(28) N- (5-^y^/y^) -N- CI" (2-=b^» -3 

(29) N— (5-^y^/y^) -N- Cl- -3 

- tr^ y r^^ 

(30) N- (5-^y=^/y^) -N- [1- (4-^bn^) -3 
(3 1) N5- [1- (4-^P-2-^n^) -8-*«P**] 

-5--r y^y y/wr^^ 

(32) n— -N- ci- (2-fy^w^) -3 



WO 2004/024717 ^JbT/JP2003/011733 

6 

(3 3) N- -N- CI- (3-^P^« -3 

(3 4) N- (5-^y^yy^) -N- [1- -3 
(3 5) N5- Cl- (2-75W» - 3 - 5 S»H -5-^y*- 

j y /v-r ^ 

(3 6);,N5- ci- .(3-75;^*» -3-t^y^3 -s—fy* 
j y /ur ^ >\ 

(3 7) N5-'[l- (4-75;^) -3-tf^y^] -5-^y* 

/y/ur^^ • . .. ; * 

(3 8) N5- [1- (2-7U-4-^0^) -3-t^y^] 

-5->fy^P/k7^^ 

(39) N- (B-^fy^P^) -N- Cl" (lH-2-t'ny;^f 

zk) r^>\ 

(40) N— (5-^y^/y^) -N- Cl- 

aO 75^ 

(4 1) N- (5-^y^/P^) -N- Cl- (2-^wW^) -3 

-tr^y^/v] 

(4 2) N- (5-^y^/y^) -N- Cl- (3-^^W^) -3 
(4 3) N- Cl- (2-7U;Mf/V) -3-^P^3 -N- (5 i V 

(44) N- Cl- (3-7!);^f/>) -3-tr^y^/w] -N- (5-^y 

(45) OS) -N5- Cl- (3-75W» y^kKo-lH- 

3-tfpy/w] -5 — fy^yvr?^ *5J;t^ 

(46) (3R) -N5- Cl- (8-75/^*» f^tFn-lH- 

3-tfay^] -5-^y^;^7^, 

* (I) ©ft-fr*© 5 j?4 uv^*» i: LTIi (3S) -N5- Cl 




•fc. 
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yyr^^^ (3R) -N5- [1- (3-7§W^) ^^Kn 
_ 1H _ 3 _ y /V] _ 5 -- T y^ry P ^ ^tMc^ftfe©**** 8 ** 

»wp*i urttw. jut*** 
4fctt ^wyi, 7^*4* v-~*s8u wr*. =w*.. 
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NH 2 




NaBH(0Ac) 3 
Pr Na 2 S0 4 




AcOH 



Pr 




♦K 2 C03 
CHaCN 

Q #7*=A«o<b**tt, (r) - (p = 1) 

(p = 2) © 2 *T 5 VMS ******* <« 
^ ter t _y^^^/V7j?^S) bfc** tltDMSOf, H@£ 
4t**- bP^W?^fr«U *6,fc5-75/^WP^«» 

****:r- b p *^##T*g^> * *>K=mm**4frr ^ y ^^^^^ 
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H0->^ , f 

' \— nh K NaBH(0Ac) 3 

Pr Na2 S0* 

AcOH 





mm 



92 ^-93^ 

HN^^) ^ ,H0BT HN-^^ THF.60-C 

H o 




QtfStfn U /I'S, ^3.=.^K*5<ttJ«7y^3E(Z>ft;^«»r4's (R) - (-) -3 
-bTnysV-A' (P = D 2»3-fc Ku*Vt^y^ (p = 2) 
^MS t e r t --T^^^/l^/kg) 

flK SfitDM sot", =«Mb«#t • > 9 * - U $ h m 5. 

*pB») tfcf^> ^ViQ-COOHi:N- [3- 



WO 2004/024717 



T/JP2003/011733 



10 




LhfB^-^'Ps PrfMi^tU LW:JWBtSS:*b, Q*5ir^ptt* 

(i) -vmmzintzPv&bmm-zhZo ) 

$ b^nbofM^ m^K&mm-e 1 ir-;^«$tifc 3-75/ 

fay^y (p = l> ^3-T5:/fc 0 -<y (P = 2) <D2i&T^ (ffil^fJ. 
(3R) _ (+) _ 3 _ (tert-^hW^/) ^9^) feT/K^ 

*fc, «^ia5lb^ttWOO 1/5 6 9 8 8^«HClB*©*"ifefcfleo 



WO 2004/024717 ^Pbx/JP2003/011733 

11 

«& * **** mjMM*u w 

saw, WfW, mu mft a* 

*ft a a^MSe**. w»«bp»#, #*«ft «r©*au ws**^ 

fcRhoftROCK/Rho^ XlcriT^h^*^*^^ 
tt«a»fc33V^»t6bW5ita«Wfe*^*^^S (K. Kimura et al. , Sci 
ence, Vol.273, No. 5272, pp245-248 (1996) ;Kureishi et al. , J. Biol. Chera. , Vo 
1.272, No. 19, ppl2257-60(1997)) „ sp»«lRI>tt*JiUEEft, **** MjM» 

«u sisfliiwiiMF. wa*ft »*ift m *w#*>* 

S^<»#U-CV>S (03;ttfs *JfaJE : AP. Samlyo et al. , Rev. Physiol. Bi 
ochem. Pharmacol., Vol.134, pp209-34(1999) . *b£ : Shimokawa et al. , Ca 
rdiovasc. Res. , Vol.43, No. 4, PP 1029-39 (1999) ;Satoh, H. , & Kawahara, K : 

Jpn. J. Pharmacol. , 79 (suppl) : 211P, 1999, : *fc»55*> Jlttl 

:"«57|iIB*«^^*^tM8k*- 153 » 1998 ; N - Onoetal " Pharma 
col. Ther., Vol.82, No. 2-3, pp 123-31 (1991) ; Shimokawa et al. , Cardiovasc. 
Res., Vol.43, No. 4, p P 1029-39 (1999) > »JB«t* : Andersson, K. E. & Stief, 

C. G. & World J. Vrol. 15, 14-20(1997)) „ 

KAj£fifcHu-ctt, RocK/Rho^M^ sfmmmatiLBi 

yy Y (SHR) N -fftSAff7^, «t ^^Deoxycorticosterone acetate 
yyY (DOCA^jxb) ^^:*3V^T|^JE^ : S^^i-S(Uehata > M. , Ishizaki, T. et 
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al. : Nature, 389 : 990-994, 1997) „ 

9 3/0 5 0 2 1, W09 5/2 8 3 8 7) . R h o *^~m«fltt, 

#ttfc»«U in vitrolC^-Cfc h^JM»*fc**t*PAPK: * Scheme taxi 

s * mm&m \mu-tz> munm ■• 7^-, 47 : 943, 199s, • 
• B&m&inm, 37 196, i999) D **U Rho^wk 

WiicBtttt, RocK/Rh odft^Pifitt, */w^-^a^» 

©%|IHMS5lfc*fcBB-$-L (M.Honjo et al. , Investigative Ophthalmology and 
Visual Science. 2001;42:137-144, T. Hukigami et al. , Biochem Biophys Res 
Commun. 2001 Oct 26 ; 288 (2) : 296-300) , ***©RJ£ *«T**S t 6> 
frbTV^ (W0 00/09162, M. Waki et al. , Current Eye Research 2001, Vol. 22, 
No. 6, pp. 470-474) . 
ttfflWFfcHbTtt, ROCK/Rho*t-flam invitrofcaaWT 

#f^fflSrWi~S (Kanchan Chitaley et al. , Nature Medicine, Vol.7, No. 1, 1 
19-122(2001)) o 

mm. w k J: * -ft** r± & «s*pts^ffl *5 <t vftLm&Tfcm %^~rz> 

(IiS»ttfc0!l2:i8j:tf5#HB) o 

m, «jmhw* **** aa****** 

fcRhottROCK/Rho*tHf, IPiT^h^v'y^^t^ 
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<D%mm<DfflLJimM<DftJFXj UTilttgLT^S (P.Keely et al. , Tren 

ds Cell Biol. Vol. 8, No. 3, ppl01-6 (1998) ;K. Itoh et al. , Nat. Med., Vol5, N 

0. 2, pp22 1-5 (1999)) „ 

LTV^ (H*B^£Vol. 17, No. 7 (1999)) „ 

;LT*g5B> #^^Ja^©GlW^bSWii^T^K■^b■rV^5(Yamamoto, M. , Maru 

1, N. , Oncogene, 8 : 1449-1455, 1993) 0 Dblft if ©jM^? 1 ** R h o ~7 
T 5. ]J — (DGDP-GTP^^rH^-efc <5 ^ £ JL & frfc (Hart, M. J. , Eva, A. , Nat 
ure, 354 : 311-314, 1991) 0 £fc, Ras^lf ^iS^T^Rac-^R h o #8H4 
<ffc $ ^1 .fc tfSW 6, d^^ofc (Ridley, A. J. & Hall, A. : Cell, 70 : 401-41 

0, 1992) „ Rac^Rh o ^Ras(£>T»fc oTRasKl £ Z>ffifa<DM&4kKM 
4.b"CV»5prtBtt*S##*^L*CV^*(Qui, R. G. , Chen, J., et al, : Nature, 
374 : 457-459, 1995., Qui, R. G. , Chen, J., et al, :Prbc. Natl. Acad. Sc 

1. USA, 92 : 11781-11785, 1995., Khosravi-Far, R. , Solski, P. A., : Mol. 

Cell. Biol., 15 : 6443-6453, 1995) 0 *fc, ROCK/Rho^ i?PlWJ 

(Y-27632) Rh ofr1bROCK^<Dmmm&MzM J *VX^ZZk*m 

9! £ Hfc (Sahai, E. , Ishizaki, T. , : Curr. Biol. , 9: 136-145, 1999) Q 

n&£tlX^2> (K. Itoh et al., Nat. Med., Vol.5, No. 2, pp221-5 (1999) ;P. K 
eely et al. , Trends Cell Biol. Vol. 8, No. 3, ppl01-6 (1998) ) 0 

h*-> RhooTi©RocKi?7^ h^*^>Moyf%vkfc&ifr^xmmmW) 

^fMLTV^S ^ b t.f&n^frl/TV^ (Yoshioka, K. , Matsuraura, F. , : J. Bio 
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1. Chem., 273 : 5146-5154, 1998), ROCK/Rho^^ (Y-276 
32) WllRhofrfeROCK^WlMPt^k^^W 1 *** ' 
^#7***1/^* (Itoh, K., Yoshioka, K. , : Nature Med. , 5 : 2 

21-225, 1999) . 

.Rho GD I />y?TV h^VXKWXmmmm*****'*- (Oncogene, 
19^99; 18 (39) :5373-80) „ . ^ ' 

999; 88(1) ; 148-54) „. 

Kl^ RhottHGF, tftLDL, jfc/httu fc5V^Na-H^U 
**fc»*bWS (Mol.Cell.BioL1995;15(2):1110-22; J. Biol. Chem. 1999; 2 
74(43) :30361-4; J. Biol. Chem. , 1999;274(40) : 28293-300; EMB0 J. , 1998; 17 (16) 
: 4712-22) 0 

feRhottRho^t-^ 3E»cttT^b5^^**^^ flL/M8«k e 
#Wb*»|C*^5 (K.Naka et al. , Blood, Vol.90, No. 10, pp3736-42 (199 
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hn-f»4i?W6>^ ^^]itt», att^J («e«, mmn 
i^Lb a*jflv^*tw5W**K 

WWW, »**U ***** »«Hi*M«»v^«ifeKiJ:9« 

7!)y^mf^ #3**1^5=-^ WM********** 

^/vn^K f^f^, TA"¥*-b 
*u **^«L ^htyi, ^^MSI. b7^^ T7^r=fA«, -£7 
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*/^n<?,r^n^) s &$r&j$ti>v<ni£-£-f$.yy'ty I/mm®. 
^"tjv $v*^wt, ;vv>^?->mm) m&m^zz.k&x*% 

77-7^ (H*»i»tfc«) ^*ffbii5. 

ii^^m^^ o . i~ioo fi% Bt. L < r±x i ~ 5 o mfi%®S-c& 5. 
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(R) -k'P^^;-^ (0« v 12. 4g. lOOmmol) &3m?£. 
TK^b-t- b y !>AtK^1 0 Om 1 U ^r--0 o C-T?^ ■ t e r t 

7k i?#-3j^-h OlCfCtefifc. 2 5. Og. nOmmol) ^^tKn 
77yfi (50ml) ^MTL-fCo P H^t P H=l ltfe^i:: W 

JrlB©&3iJ**fc bPxW^y (2 0ml) Sr«i*^^^/w*dp-^K 
(10 0ml) fcttfcU *i^«m-C. HB^<#v^HBMb«E*t/by^^ 
T$^ft (T^KPy^ 28. Og N 2 0 0mmol) &*J> UT oMz.tc 0 

m3.x»i 8mmmwvtcm^ *2oomi*M, R*s«r#it£*fco 7k®& 

ft£tU ^an^/VAO^T'MSBbX, (11. 2 5g) Srftfc. 

(3. 70g, 20mmol) 4: 5 -T 5 / V *J !> ^ (TA-KPy 
?\ 2. 4 8g, 17mmo 1) «10 0mlMU WOtf- h V * * 
(14. 2g, lOOmmol) fcftl*.* t^3 0^i#Ufc o Rfc****: 
O^l^U Jti^=ttSb*C*ft;"t-M^ (TA'KPS'^ 4. 4 4g N 2 

Ommo 1) fe^LrojP*.. ft*t?l 8B*n»»b*: Q WTttbt, ^ 



WO 2004/024717 T/JP2003/011733 

18 

;VA (1 : 1) > ft^m^naajN/UA^TJSMb-Cs Rf=0. 6©UVW 
t«fo75^Vgy***,Mft*« (3. 7 0g, 12mmol) £#fc 0 
'H-NMR (CDC 1 3, 40GMHz) : 1. 4 6 ( s , 9 H) , 1. 75 — 
1. 9 4 (m, 1H) , 2. 0 2-2. 10 (m, 1 H) , 3. 3 5-3. 5 5^ 
(m. 31H) , 3. 7 5-3. 8 6 (m, 1 H) , 4. 17-4. 24 (in, 
1H) , 4. 7 0 5-4. 9 0 (m, 1 H) , 6. 9 1 (d, J = 7. 6Hz, 
1H) , 7. 44 (d, J = 8. 3Hz, 1 H) , 7. 5 8 ( 1t, J = 7. 9H 
z, 1H) , 7. 8 0-7. 9 0 (m, 1 H) , 8. 42 (d, J = 6. 4Hz, 
1 H) , 9 . 2 0 ( s , 1 H) . 

Ht^lft (ESI-MS, o/z) : 3 14 (M + +l) 

L-L-gJE t-~77-;v 3- (5->fy »/q^7^) _i-t:^y^ 

(R) -fayi?/-;!/ (ISI^ 12. 4g. lOOmmol) £3$.5t 
imit-r h V !7A7k«l 0 0ml |C»#U -fc-^ 0°CT^ • t e r t 
;y C*CKfla& 25. Og, 120mmol) ©fhnKo 

77yfi (50ml) %iTtfc. P HWtpH= 1 lTfe^^tM 

_tlB©a^^«b i: b V ^>VT %is (20ml) £r«cS^ ^/W^*^ K 
(100ml) t£$3¥U JHBd^<»V^Hife^«iE|l/by^^ 
T^^effc (T^KJJy^ 2 8. 0g> 2 0 0mmol) b1*0#IJx:fCo 
8B#P^#bfc^^ N tK2 0 0m 1 *rinx. N SJ&<H?Jt£-*;fco tKH%. 

^ nn^A-CS^bfcv'y ^^7^^ 0-7^7 7^1^ afefiRtoS: 
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^na*^A©^-C®0BL-Cs ffflffc (15. 6 g) 
*mft (3. 70g, 20mmol) £: 5 -T 5 / >f V *V P ^ (T/V K P V 

2. 48g, 17mmol) WlO0mU«U 
(14. 2g. lOOmmol) 3 0 5HW*Lfc. 

0°C^*PU *^HiMWc*flS^b9!>A (T^KyS'fs 4. 44 g, 2 

ommo i) fc^ujrojq*., aa»t»i 8B*iwtJWu/t. «ffT»*u-r. ^ 



^ (1 : i) N tH^nn^WllUt, Rf =0. 6©UVM 
^o75^'>ay*ifts (3. 7 2 0 g. 12'mmol) &#fc„ 

• H-NMR (CDCh, 40 0MHz) : 1. 44 (s, 9 H) , 1. 48- 
1. 68 Cm, 1H) , 1. 7 3-1. 8 3 (m, 2 H) , 1. 90-2. 10 
(m, 1H) , 3. 10-3. 3 2 (m, 2 H) , 3. 5 2-3. 6 5 (m, 2 
H) , 3. 9 2-3. 9 8 (m, 1 H) , 6. 86 (d, J = 7. 6Hz, 1 
H) , 7. 30 (d, J = 8. 3Hz, 1 H) , 7. 45 (t, J = 7. 9Hz, 
1H) , 7. 54 (d, J = 5. 8Hz, 1 H) , 8. 42 (d, J = 5. 8H 
z, 1H), 9. 13 (s, 1H) . 

Si^KESI-MS, m/z) :3 2 8 (M + +l) 

t e r t-^/V 3- (5-^y^/y^T^y) 
^V-f (HalWfrl) (62mg. 0. 2 0 mm o 1 > n n 1 m 1 

^IlLfcfH, 69mg. 0. 50mmol) 
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ay K (40mg, 0. 2 5 mm o 1) ©7tf=b';A#»lml*IifttI 
TU £M-1 8mW\mWVtCa 7K2m 1 %*Bx.fc^ ilU ^®7tb=' 

j*/jt. $ ;-/K20 : 1) > tft^PP^V^/^ (10 : 1) Tf 
Jg^UT> Rf=0. 5 0UV!ftlR*i^7 9^^a^^*WBifl5^* ( 2 8 
m g N 0 . 0 8 3 mm o 1 ) ^r^fc 

•H-NMR (CD C 1 3, 4 0 0MHzj : 1. 9 8-2, 10 (m, 1 H) , 
2. 40-2. 5 2 (m, 1 H) , 2. 7 0-2. 9 0 (m, 1 H) , 3. 00 
-3. 8 6 (m, 3H) , 4. 0 0-4. 15 (m, 2 H) , 4. 2 5-4. 3 
5 (m, 1H) , 6. 59 (d, J = 7. 6Hz, 1 H) , 7. 20-7. 28 
(m. 3H) , 7. 3 2-7. 3 8 (m, 2 H) . 7. 6 3-7. 8 3 (m, 2 
H) , 8. 44 (d, J = 5. 8Hz, 1 H) , 9. 07 (s, 1 H) . 
fl^tfl (ESI-MS, m/z) : 3 3 9 (M + +l) 

g|j2 : N5- Tl- rh7ttKP-lH-3-t°P 

t e r t-^/v 3- (5-^y^/y^T^y) -i-fpy^/^ 

(^^1) (6 2mg, 0. 2 0mmol) ^PP^Alml 
^jjm MJ ^ /i^n&lfc 1 m 1 JtMTL, ^i&T? 3 R|(fflfll# ®Sa«6-4fc 

mm*V%J» 69mg, 0. 50mmol) 

^. Tn 7th=f!l;HmlM^fc. ^i-ife3-^pp^^ 
pi; K (4 0mg, 0. 2 5mmol) ©7* b i);«lm 1 ^IM 
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(10:1) f&%£K^Ml>^ ^V^v-y jjSf/Uft? JxT^ilk^tCo ^l&SrMil^ 

(20:1), tt(^pn*/PA/^;-/V (10:1) T? 
MULT, Rf = 0. 5<DUV^iR^r#o7y^iX3 ^^rSfeMS'fb-a-^l (14 
m g ; 0.0 4 2 mm o 1 ) ^T#^.o 

'H-NMR (CDC 1 3 , 4 0 0MHz) : 2. 0 0-2. 10 (m, 1 H) , 
2. 4 5-2. 5 5 (m, 1 H) , 2. 7 0-2. 8 0 (m, 1 H) , 3. 0 0 
-3. 4 5 (m, 3H) , 3. 8 0-3. 9 0 (m, 2H) , 4. 25-4. 3 
6 (m, 1H) , 6. 64 (d, J = 7. 6 H z*. 1 H) , 7. 28-7. 34 
(m, 3H) , 7. 3 7-7. 4 3 (m, 3 H) , 7. 7 5-7. 8 5 (m, 1 
H), 8. 48 (d, J = 6 . 1 H z , 1H) , 9, 12 (s, 1H). 
fl^fi (ES I-MS,. m/z) : 3 3 9 (M + +l) 

3£ffiM3 : N5- fl- ff?b Kp-1H-3-1:°p 

tert-^ 3- (5-^y^/y/VT^/) - 1 ~ V 
e^iyU—h (^Ifflffcl) (62mg, 0. 20mmol) 5:^nP*Mlml 
fcl*#U MJ7;^n^lml^ M"C 3 l*Mft# U^:. K^iS^ 
«iUfcff, Wy^A (frMS^ 69mgs 0. 50mmol) SrJP 

n!)K (40mg, 0. 25mmol) ©7th^hy^Hmimtj| 

h y ^srufe* bfc TkJi zmm^f-^x* 3 mtsw L7t 0 -3**Hi:fc ^mm zmk-r 

(10:1) SSSK^^U ^V^v-y #$Vu;*7 7.*"T?2>i® bfc= £«$t*§U 
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V^^y-^ (20:1) , tll^Pn^V^^y^ (10:1) t 

mmisX, Rf = o. 5<DUV^.^Woyy^^B^^M^Mit^ (11 

m g N 0 . 0 3 mm o 1 ) £r#fc<> 

1 H — NMR (CDC la, 40 0MHz) : 2. 00-2. 10 (m, 1 H) , 
2. 45-2. 55 (m, 1H), 2. 60-2. 90 (m, 1H), 3. 00 
- 3 . 4 0 (m, 3 H) , 3.8 5-4. 0 0 (m, 2 H) , 4 . 28-4. 5 
0 (m, 1H) , 6. 6 2 (d, J = 7. 3Hz, 1H) , '7. 28-7. 44 
(m, 5H) , 7. 8 0-8. 0 0 (m, 1H) , 8. 4 8 ( d , J = 6 . 1H 
z , 1 H) , 9. 12 ( s , 1 H) . 

Ki^*f« (ESI-MS, m/z) : 3 3 9-(M + +l) 

mmm^ : n 5 - c 1 - ( 4 — 7h7^ kp - 1 h- 3 - 1° 
gJT/u] - 5 -a y ±z v > v t % ^ 

tert-T^Vt- 3- (5 — V J^T^S) - 1 - VnV itfjJA'tf 
V (^KKfcl) (6 2mg, 0. 20mmol) ^BP*Mlml 

^mmis. ^ y 7^tnsiim 1 sr*n^ ^ia-x? 3 «pra»# Lfco asis-^ 

SrSliKlbfcm^ y ^-^ (fPftrt^ 69mg, 0. 50mmol) 

^pUK (39mg, 0. 25 mm o 1 ) ©7t h =• h U 1 m 1 Sr^iat? 

jSTU $?>tl 8H#WH*#b;fc. *2m 1 &Jn;tfc.flK ^OTth 
= h y /u&lifc* Lfc 0 tKJI SrgfcBfc^/i'-C 3 Htff&fcfcl bfc 0 ^;b^fc«SS SrtiiElfe 

(10 : 1) »8tfclS#fU MV^y #y/M7 7AT*^ilUfc 0 5?£«:8MiU 

J*/*Z J—fr (2 0 : 1) N ft&te^nuTM'A/;**/— (10:1) t 
Jg^LT, Rf=0. 5<DUVW.&*W^7 7?^3 ^ZMft^mfc&yo (17 
m g x 0 . 0 5 3 mm o 1 ) £r#;fc 0 

l H — NMR (CDC 1.3, 4 0 0MHz) : 1. 80-2. 10 (m, 1 H) , 
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2. 40-2. 53 (m, 1H) , 2. 57-2. 75 (m, 1H), 2. 90 
-3. 25 (m, 3H), 3. 75-3. 88 (m, 2H), 4. 21-4. 3 
1 (m, 1H), 6. 64 (d, J = 7. 6Hz, 1H) , 7. 03 (t, J = 
8. 5Hz, 2H) , 7. 30 (d, J = 8. 0Hz, 1H) , 7. 35-7. 
4 3 (m, 3H), 7. 65-7. 78 (m, 1H) , 8. 47 (d, J=6. 
1Hz, 1H) , 9. 12 (s, 1H) . 
Ri^tfpfiiC (E S I -MS, m/z) : 3 2 2 (M + +l) 

mmm5 ; ns- ci- (-2. e-s^/wa-p-^sw ri-n k°-ih- 

^J^^^-j. OPf^ffcl) (62mg v 0. 2 0mmol) p p^/W>« 1 m 1 
Ki^fi? U y^Hrn^m. 1 m 1 &iP;Ls mMrQ 3 B#W^# U7c 0 
&MUfciH-> «**9 (fO^b^ 69mg,0. 5 0 mm o 1 ) «r*n 

it7t b~ b VMzMM^^t^ -^-^^2, 6 -^/I^p-^v 5 /^ 
P V K (4 0 m g N 0 . 25 mm o 1 ) <£>Ti? h~hV A&ML 1 m 1 &M.-T?SI 
TU ££>^1 8B#P^#bfc 0 7k 2m 1 SrAPX-fc^ $I8SU ^^X-feb- 

by^§r^b^o 7K®^^^-e3inttmbfco &frititmmm&ffiM-}- 
(10:1) mmz&Mi^ ^vy^y/io&^A-c^iabfc. ^tiriiLs 

(2 0: 1) . m&K?Tixi*/UJ*/*? ^ (10: l) 
HtHS tt > Rf=0. 5©UVM^07 7^^a ^£ili»£Ht;i^ (3 4 
m g > 0 . 10 mm o 1 ) £r#fc„ 

1 H — NMR (CDC Is, 4 00MHz) : 1. 7 8-1. 9 0 (m, 1 H) , 
2. 35-2. 45 (m, 1H) , 2. 52-2. 65 (m, 1H) , 2. 88 
-3. 00 (m, 3H), 3. 90 (s, 2H), 4. 11-4. 20 (m, 1 
H), 4. 75-4. 85 (m, 1H), 6. 66 (d, J = 7. 6Hz, 1 
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H), 6. 85-6. 95 (m, 3H), 7. 29 (d, J = 8. 3Hz, 1 
H), 7. 41 (t, J = 7. 9Hz, 1H), 7. 58 (d, J = 6. 1Hz, 
lH ) , 8. 44 (d, J = 6. 1Hz, 1H) , 9. 13 (s, 1 H) . 
fl^W (ESI-MS, m/z) : 340 (M + +l) 

mmm 6 : N 5 - [l- (2, 6 -i^ P g^^/M rf7fc Kp-IH-3 

-^p!);ui - 5 y 3f y y a-t. ^ is . 

(tpfl^l) ' (6 2mg, 0. 2 0mmol) ^Pa^Mlml 

&mm^frm^ m.mxvvj* mytfc^ 6 9m g . 0. ^omm^) &m 

z_x, rt b = h y ;nm 1 «$tfc 0 . ^e^Mt 2, e-^pp^y 

nUK (49mg, 0 . 25 mm o 1 ) ©7t h i h V 1 m 1 

— ?v (10 : 1) gSKlO&tfU JfiV^vy ^^/^7A-C5iiU7^o ^>?KSr»*& 

^ a a 7ft/vAT?JB0l| UtV y UFA'* =7 J^W^Y??? 4 — ^ * * * 

I»/*9S—A' (20: 1) , ttt^an^V^/^ (10 : 1 ) T? 
JRWUt\ Rf=0. 5<DXJVWfc&W<>Z7 : 7?i<'a>%M%>Wmfc&yo (2 2 
m g N 0 . 0 5 9 mm o 1 ) %1&fz.„ 

1 H — NMR (CDC 1 3, 4 0 0MHz) : 1. 8 3- 1. 9 5 (m, 1 H) , 
2. 33-2. 43 (m, 1H) , 2. 65-2. 75 (m, 1 H) , 2. 95 
-3. 15 (m, 3H), 4. 09 (s, 2H), 4. 13-4. 24 (m, 1 
H), 4. 90-5. 05 (m, 1 H) , 6. 67 (d, J = 7. 6Hz, 1 
H), 7. 17 (dd, J = 7. 8Hz, 8. 3Hz, 1 H) , 7. 28 (t, 
J = 8 . 3Hz, 1H), 7. 3 3 ( d , J = 8. 0Hz, 1 H) , 7. 41 
(t, J = 7. 9Hz, 1H), 7. 61 (d, J = 5. 9Hz, 1 H) , 8. 
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45 (d, J = 6. 1Hz, 1H) , 9. 11 (s, 1H) . 

SMI (ESI-MS, m/z) :. 3 7 3 (M + +l) 

mm.M7 : n- (5 — fy^yvM -n- ci- j±^jL±Jk^ 2M ^ * 

7t KP-l H- 3-tfn'J/V] T ^ >- 

tert-/f;V 3- (5-^y^/y^7$7) - 1 -t°vi }) Z?^*> sUt$ 
3rVl"-f (^IMIffcl) (6 2mg N 0. 2 0 mm o 1 ) 3:^ n n TjvUA 1 m 1 
W8#U hV 1 &AP;L. ^?&T*3BfP^#Lfc 0 Ri^-^ 

^Wtfcil^ ^77^7^ (fP^fb^s 69mg, 0. 50mmol) *M 
z_X. 7tb=MJ;Hml ^mm^^rf^o t^^M.XA - * *f-;v<l/*J'}\>9 
qpK (40mg, 0. 2 5mmo 1) ©7t h= MJ/l'f Ilm 1 Srtlti 
TU $feia8^WLf;„ 7k 2 m 1 ZtoZ-tc^ }&ftU l^cPTi? b~ 
b!) L7c 0 7X®Sr^^^X'3IU^jiJbfc 0 ^^fcW$IJl£:*»7- 

(10:1) *ttfcl»*U Mv^v-y *^*7^iLfc, 5$?£a3tU 

A/^f/^ (2 0: 1) „ fffc^nn^V^^/^ (10:1) 
JglBLTs Rf=0. 5©UVtrao7 7 7i/3 ^&&fc*MI{b<a*«b (16 
m g > 0 . 0 5 0 mm o 1 ) %#fc„ 

IMII (ESI-MS, m/z) : 318 (M + +l) 
$MJ8 :N5- [1- (4-^y7PW^) ff7hKP-lH-3 

tert-T*^ 3- VA'TS.S) -1-^^^*/^ 

^i/W- h (^FfUffcl) 6 2mg N 0. 20mmol) Sryan^MlmU: 
Jg#U b!J7/l/tnftifclmim, MT» 3 «fW«1^ U^t- 
Illtfct^ ^tt^y^A 0ftJ3&fb^ 6 9mg N 0. 50mmol) ^Hx. 

/\,# p y K (42mg N 0. 25 mm o 1 ) <D7t |> =. h!) ;^W. 1 m 1 Sr^ffi 
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yv (10:1) ##K:##U MV^D #y/K&7^t?5i&bfc„ 5*K«r*»SU 

^/jfS^-fl, (20:1) > JKJ^bb*W^/^'(10 : 1) *e 
JRHIU-C N Rf=0. 5©UVjMXtf^79^^3 y**ft«lft^* < 14 
m g N 0 . 0 4 1 mm o 1 ) £r#fc 0 

l H-NMR (CDC 1 3, 40 0MHz) :1. 22 (d, J = 6. 9Hz, 6 
H) , 1. 8 5-1. 9 9 (m, 1 H) , 2. 40-2. 5 0 (m, 1 H) , 2. 
6 0-2. 7 5 (m, 1 H) , 2. 8 3-3. 0 5 (m, 3 H) , 3. 81 (s, 
2H) , 4. 20-4. 3 0 (m, 1 H) , 6. 64 (d, J = 7. 8Hz, 1 
H) , 7. 20 (d, J = 8. 1Hz, 1H), 7. 28-7. 33 (m, 3 
H) , 7. 40 (t, J = 7. 8Hz, 1 H) , 7. 2 8-7. 3 3 (m, 3 
H), 7. 41 (t, J = 7. 8Hz, 1H), 7. 70-7. 80 (m, 1 
H), 8. 47 (d, J =6. 1Hz, 1H), 9. 13 (s, 1H). 
SWKESI-MS, m/z) :34 6 (M + +1) 
3flfc0«9:N- (5-^y^7U/V) -N ~ fl- 
7t:KP-lH-3-t°P^l/l T ^ ^ 

tert _y^ 3 _ (5_^y^y y/UT^y) -1-^^^;^ 
b (iplKlftci) (6 2mg, 0. 2 0mmol) Sr^BB^lml 

fcfcJSgbfc&K^ OfWfcflS^ 69mg. 0. 50mmol) SrJB 

7tb=MJ;HmU:ii^fc. ^SH&T? 2 -~ h u^vVrvt 
u y K (4 3 m g , 0. 25mmol) <Z>T1? h ~ b U 1 m 1 SrM"C?(S 

b y ^SrBfc* Lfc *JB*ftSfc*^t? 3 ElttatH b7t„ 4:^*7- 
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(10:1) mmz&M\s, MV^vy ^^Vv-^^AT^jiUTto 6$C&2i$gU 

^/^/-A- (20:1), ft^tC^nn/jN/^A/^^y— ^ (10 : 1) t „ 
JgiULT, Rf = 0. 5®UV®li!l^feo77^^3 y^ri*HW (2 7 
mg> 0. 0 7 6mmol) £r#fc 0 

®*^-Wit (E S I -MS, m/z) : 34 9 (M + +l). 
^1ife^llO:N- (5-^y^/U/^) -N- [1- g 
f7b Kp- 1 H— 3 - b°P U /V] 

t e r t -y^/V 3 - (5-^y^U^75y) - 1 - fcfn y v^tf/V^ 
d^^-j. (^FhI^I) (6 2mg N 0. 20mmol) ^PP*Mlml 

^#?u h y i m i &*q;u mmre 3 ^p^»# ufc. 

&mm^K.m^ ^m^y>7^ (ftlTfcte^ 69mg v 0. SOmmol) SrJP 
xlT, T-fe h= b y/Hm Ud^^^rTto ^^IMt 3 bP-<^W 
a y K (4 3 m g N 0. 25 mm o 1 ) OTi? Y =■ h V /HSSft 1 m 1 £:M.T?iB 
TU $b^l 8^ra^#Ufc„ >Jc2ml SrJlIfcfcflK *ttfU ^©7tb = 

(10:1) Ig^-^fU $gV^y -btfiVb*? J»T?5i&Lfc 0 ^JKSrSISlU 
±>/*9 /—fls (2 0: 1) % i|^BB#W^>'^ (10:1) t 

HIT, Rf=o. swvms.*^???**'* ^*r*ia««fc£4fe (27 
m g % 0 . 0 7 6 mm o 1 ) £r#fc„ 

1 H — NMR (CDCls, 4 0 0MHz) : 1. 7 8 — 1. 9 0 (m, 1 H) , 
2. 40-2. 57 (m, 2H), 2. 72-2. 79 (m, 1H), 2. 85 
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-2. 96 (m, 2H) , 3. 77 (s, 2 H) , 4. 14-4. 24 (m, 1 
H) , 4. 5 5-4. 6 7 (m, 1 H) , 6. 69 ( d , J = 7. 6Hz, 1 
H) , 7. 31 (d, J = 8. 3Hz, 1 H) , 7. 41 (t, J = 7. 8Hz, 

1H) , 7. 49 (d, J = 7. 8Hz, 1 H) , 7. 58 (d, J=6. 1H 

z, 1H) , 7. 69 (d, J=6. 7 Hz, 1 H) , 8. 11 (d, J = 7. 

3Hz, 1H) , 8. 23 (a., 1 H) , 8. 47 (d, J = 6. 1Hz, 1 

H) , 9 . 14 ( s , 1 H) . 

fl^I (ES.I-MS, m/z) : 3 4 9 (M + +l) ■ ^ . . 

aMfcffli i :N- -n- n - £ 

g fc Kp - 1 H- 3 - tfp U ^1 T § ^ 

t e r t 3- (5-^W^T5/) -l-fc'Py^/^ 
^^], (^RMfcl) (6 2mg, 0. 2 0mmol) n naf^l/A 1 m 1 

J8»#P (ftftfl^ 6 9.mg> O. 5 0mmol) SrJB 

p y K (43mg, 0. 2 5 mm o 1) ©7t b=h^V«»lml SrSfi"P« 

b^At«U ^HUfc 0 WbfcJMr* ah*.******/**'-*' 

(10 : 1) JgV^Vy ■fttf^tl =7 ^"C^Jji bfc 0 ^*&&iS$!L> 



(2 0 : 1) s fft^no^V^^/-^ (10: 1) "C 
S H tT> Rf = 0. 5©UV»iR«rt*o7 9^^a^S:**«»^* < 20 
m g s 0 . 0 5 7 mm o 1 ) £r#fc 0 

i H -NMR (CDCls, 4 00MHz) : 1. 8 6-1. 9 4 (m, 1 H) , 
2. 43-2. 54 (m, 1H) , 2. 84-3. 06 (m, 3H), 3. 85 
(s, 2H) , 4. 2 0-4. 2 8 (m, 1 H) , 4. 7 6-4. 9 0 (m, 1 
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H) , 6. 66 (d, J = 7. 6Hz, 1 H) , 7. 31 (d, J = 8. 3Hz, 
1H) , 7. 41 (t, J = 7. 9Hz, 1H) , 7. 41 (t, J = 7. 9H 
z, 1H) , 7. 57 (d, J=8. 5Hz, 2 H) , 7. 63 (d, J = 5. 
8Hz, 1H) , 8. 18 (d, J = 8. 8Hz, 2 H) , 8. 46 (d, J = 
5 . 8 H z , 1 H) , 9 . 1 3 ( s , 1 H) . 
ft^I (ESI-MS, m/z) : 349 (M + + l) 

afcfli 2 lN5jz ri- Kp ~ 
1H _ 3-tfp iJ/y] -5--^ y^/iJ/KTSV 

tert-^V 3- ( 5 -> f y P A'T % J ) - I - tTn 5 5?^*^ 
af.syu— h (^Mfrl) (62mg, 0. 20mmol) ^on*MIml 
fcigfl? U ^/v^ngfcBfe 1 m 1 *r*n£* fit 3 RSMHflH* bfc„ 

BUS!*** (fq^^> 6 9mg, O.'SOmmol) *M 

^y^nPM5 2m g> 0. 2 5 mm o 1 ) <OT^i b ~ b V 1 m 1 

lifitlTb, Sbfcl 8 b*:. *2ml*rJll*:fc*K MU 

^ /^./V (10 : 1) ^HMU ffiV^y^^&^A-e^iHUfc. 

^ a a *^-T?JR0B LfcS' y * ^# 7A^vb^77^C, * n a */u 

(20:1), ft!^pa*M/^^/^ U 0 : D 
Rf = 0. 5©UVKJR«r»o79^^3 vSrJfcfeWM^* (3 7 

m g > 0 . 10 6 mm o 1 ) £r#fco 

i H -NMR (CDC 1 3, 40 0MHz) : 1. 80-1. 9 2 (m, 1 H) , 
2. 30-2. 5 5 (m, 2 H) , 2. 7 0-2. 9 0 (m, 3 H) , 3. 99 
(s, 2H) , 4. 3 5-4. 4 3 (m, 1 H) , 4. 6 8-4. 7 8 (m, 1 

H) , 6. 65 (d, J = 7. 6Hz, 1 H) , 7. 30 (d, J = 8. 3Hz, 
1H) , 7. 41 (t, J = 7. 9Hz, 1H) , 7. 50 (dd, J = 2. 2 
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Hz, 8. 3Hz, 1H) , 7. 5 5-7. 6 9 (m, 1 H) , 7. 68 (d, 
J = 6. 1Hz, 1H) , 7. 80 (d, J = 2. 5Hz, 1 H) , 8. 49 
(d, J = 6. 1Hz, 1H), 9. 13 (s, 1H) . 
Rft#flHfi (ES I -MS, m/z) : 3 8 3 (M + +l) 

$11113 :N- (5-«fy*;V») -N- fl- ( 2 - bf V ZM Z 

l>7bKP-lH-3-b'n'J^1 7^ 

t e r t -^;v '3- (5— <y^7 y^r^y) -i-t'py^/^ 

^^ v> _ ^ (tfi^i) (6 2mg. 6. 2.0mmol) n a 7fr/U& 1 m 1 
fc:*tfU 'MJ7;vtn^lml^ ifif3l^FWtfc 0 >f5I^' 
*»»Lifcl*fc % (fPftfl^ 69m g> 0. 5 Ommo O *1M 

(4 1 m g „ 0 . 2 5 mm o 1 ) ©7t h-VV 1 m 1 SrM.tf«IT 

u $bia8W#tfc. 7K2m 1 *nttik, mmv. ^7th^h 

0 : 1) 8PS£fc»#U @V^y *W7^t5itfc. ^>?RSr««lU 

A Lfcfi£jfc*&&*U Mtt^o*^©*, oWap*^ 
y-yu (2 0 : 1) > ftft^nn^A/^^/-^ (10:1) t? 
JgBBUXs Rf=0. 5<OUV8MJt«r«?o7 9^'>3^Sr*«>a«iflS^* (10 
m g n 0 . 0 3 3 mm o 1 ) £r#fco 

Bi^ffi (ESI-MS, m/z) : 3 0 5 (M + +l) 

ttii4:N- (5-^y^yy/M -n - n- z 

]> g Kg - 1 H- 3 - bfp y /^] 

tert-7*^ 3- (S-Vy^P/WT?/) - 1 - If a y i^tf/l^i? 
e^^^Y WmfcD (6 2mg, 0. 20mmol) ^ao*/>Alml 

&mm\»1t&\£* BMt*9'9* 69mg, 0. 50mmol) fc^P 
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x.XT"fe h^f'J/Hml -t^^M."? 3 n n ^ ^/Hf V *J 

>(4 1mgx 0. 2 5 mm o 1 ) ©Tt h y 1 m 1 mtlTU 

£ b 1 8 B#WW* Ufc. *2mlt»m^ W*U ^OTth^hP^ 

At«U Mtbfc, mttfc^, ^I^PP^vV^y^ (10 : 

^ y (20: 1 ) > mk\?-9 * o *^V^ * 7 — (10 : 1 ) T? 

IlltRf=0. 5CUVM^o77^^a ^Sr**fiRffifl:^'te (11m 
g „ 0 . 0 3 3 mm o 1 ) £r#fc 0 
St*#tfr© (ESI -MS, m/z) : 3 0 5 (M + +l) 

n i 5 : n— -N- n- n-try^tf-M z 



^7t:KP-l H- 3 - U 7^^ 

tert-^/V 3- (5-^y^/y^7^/) -l-t'a9^« 
(ff^ffcl) (6 2mg, 0. 2 0mmol) Ir^oo^lml 
fc»#U hy7;vtn^lmim> M-C3NFlH*#b^:„ 
SrWHlLfcg^ WSfc^y^^ (fP^b^ 69mg. 0. 50mmol) 

v?^ (4 1 m g . 0. 25 mm o 1 ) ©7t b ~ h U /148??K 1 m 1 Sr£i&-??ST 

y)AT«U iiigLfc mnrtmsr. Sfe^BB^V^;^ (1 
o : l) Siftfc:8B&U Sv^U*W7A^ltfc. U fi£ 

(20:1), Itl^nn^A/^/^ (10:1) T» 



WO 2004/024717 T/JP2003/011733 

32 

JSHBLT, Rf=0. 5©UVWIr#o77^^3 ^'Iriftlift^ (11 
m g > 0. 0 3 3mmol) £r#fco 

'H-NMR (CDCla, 400MHz) : 1. 9 0-2. 0 0 (m, 1 H) , 
2. 40-2. 6 7 (m, 2 H) , 2. 8 8-3. 2 5 (m, 3 H) , 3. 77 

(s, 2H), 4. 20-4. 30 (m, 1 H) , 4. 82-4. 98 (m, 1 
H) , 6. 66 (d, J=7. 3Hz, 1 H) , 7. 2 8-7. 3 5 (m, 4 
H) , 7. 4 2 (t, J = 7. 9Hz, 1 H) , . 7 . 65 (s, 1H), 8. 4 
8 ( d> j = 5 . 9Hz, 1H) , 8. 5 4-8. 6 0 (m, 1 H) , 9. 1 3 

(s, 1H) . 

Ki^^fi (ESI -MS, m/z) : 3 0 5 (M + +l) 

mmm n •. n 5 - ci - ( 2 -y s s^is&tv) f fTtKo-iH-s-tf 
pjl±] - 5 y ^/ y ^7 ^ ^ 
tert-^/t- 3- (5-^ydfy v s/) -l-^y^/^ 

b (^KKfcl) (62mg. 0. 20mmol) lr^pn*;UAlml 
fc##U h !J 7/^nft» lml SrJO^U ^^T* 3 B#TO1$ bfc G RJ&tB&fa 

zmm^m^ mm* dp* mmt^, 69m g> o. sommoi) 

i)K (4 3mg, O. 25mmol) ©Tth^HJ/l'filml^iMT 
U SbKl 8P#IKIi*#Ufc„ 7k2m 1 trfln^fc^ i&S®U ^©7th=f 

y^ATfftJft'U TObfc 0 $Ltifcm.&. ^C^.n*;^/^;^ (l 
0 : l) »ttfc:»*?U gv^JJ*^7A^au. 5?RS:*SIU 

-M-lgfl? Ufcft^*«r3llE*ltU, o<5V>"C^na^/U 
J*/**;— /V (20:1), ftl^DO^V^^/-^ (10:D t 
JgWbT N Rf = 0. 5 ©U VPjillX*#o7 7 ^ V a y STftft^fsW^tfeo 

i 3mn:8 o°cx^m u -=e ^ -^b^ x • Tkfp^i ch 

*Dfb#s 113mg, 0. 5 0mmol) ofltJ;t N 8 0^*3^1 
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LfCo mm&m*0°CK%}M^ 0%T (lml) * 

MU ^I^pp^V^/^ (10:1) TfSM 

t5Wt (alumina oxide 90 n e u t r a 1 ) # 7 A* 
Bvh^?7^T»*Uli^* (2 0mg N 0. 0 6 3mmol) 

ft^KESI-MS, m/z) :3 19 (M + + 1) 

**mi ? :nb- ri - o- t? /^v^) kp-ih-s-t? 

tert-^/W 3- (5-^y^P^75V) - 1 -bTn y S^SA* 
(WD (6 2mg, 0. 2 0mmol) ^Pn*Mlml 
U FP7^ta|»lml X-n aat? 3 nM W* bfc 0 
fcttltfca^ftl*P^ (fP^fb#> 69mg, 0. SOmmol) SrJP 

ap K (4 3m g, 0. 2 5 mm o 1) OTt h =■ hV A4tt* 1 m 1 *ftat?« 

(10:1) $BftH:88S?U JSV^y ^^Vv^^A-c^igbfco ^>?RS:»«SU 

(2 0 : 1) N ItWao*^?^^ (1 0 : 1) -e 
MMbTN Rf = 0. SOUVM^^^^^a^^^F^W- 

K^#> 113mg, 0. SOmmol) 1.1*0^*., 8 0fe3«# 

Lfc. R^ftSrO'ClC^U ^^3 0%7^7Afi (lml) £ 
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git, a^fe%#rc 0 $bt^oo*^v^/^ (io:D x*mm 

f57;Kt (a lumina oxide 90 neutral)^7^^ 
o^>^7-f-t»»U SIM (17mg, 0. 0 5 3mmol)&# 

•H-NMR (CDC 1 3, 400MHz) : 1. 8 0-1. 9 4 (m, 1 H) , 
2. 3 8-2. 4 8 (m," .1H) , 2.' .5 2-2. 6 2 (m,. 1 H) , 2 . 7 5" 
-2. 8 6 (m, 1H) , 2. 8 7-3. 0 2 *(m, 1 H) , 3 . 6 4 (s, 2 
H) , 4. 14-4. 2 4 (m, 1 H) , 4. 7 5-4. 9 0 (m," 1 H) , 6. 
58 ( d> j = 7. 6Hz, 1H) , 6. 66 (d, J = 7. 6Hz, 1 H) , 

6. 7 0-6. 75 (m, 2H) , 7. 09 (t, J = 8. 1Hz, 1H), 7. 
29 ( d , J = 8. 1Hz, 1H) , 7. 41 (t, J = 7. 8Hz, 1 H) , 

7. 59-7. 66 (m, 1H) , 8. 46 (d, J = 6. 1Hz, 1H) , 9. 
1 3 (s, 1H) . 

IMI (ESI-MS, m/z) : 319 (M + +l) 

mmmi 8 : N5- Cl- (4-7$y - <^) r h7bKP-lH-3-b° 

^^^^^ (tpfflfci) (62mg, 0. 2 0mmol) lr^nn*;l/Alml 
te*»U b y ^/l^oBHft 1 m 1 £#P*U iMt 3 B#Wm^ bfc, £J&^1^ 
Sr^Lfc^H^ A (fB3fefb^> 6 9mg, 0. 5 0mmol) 

n y K (4 3 m g . 0. 25 mm o 1 ) (DT^ V - b V ^W®. 1 m 1 ZMUX'ffi 
TU £bl-l 8RTOgi#Lfc 0 *2ml«rJn*.fc«s ftffiU = 
h y ^SrHfc* bfc„ tKJS SrftHfc^/i'-O 3 leltt W -g-fcHirfc^Ji SrBfcife"*- 

(10:1) flSSftfcUWHU Mv^y*^*7^-e^>ifibfc„ 5i£4:**6U 
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;-;K2 0:l) , |f}^on*;^/^;^ (10: l) T? 
JS^b-C, Rf=0. 5(DUVPil|X^o77^v'3y^i*" : f I F B lM#fco 

^FbWS: liM3m 1 t 8 OtT«U ^^-it^X-TKM!* (P 
m-fb^x 113mg, 0. 5 0mmol) b"f otJP*:, 8 0 *C"C 3 l*IH!t# 
bfc ^^fe&O'ClJlJfrSPU ^'30%ry^!)A^ (lml) £ 

ail Us &M&b*#fco $ 6> * a */WA/^ ^ / —7V (1*0 : 1 ) tlM 
t57^?t (alumina oxide 90 neutral) *7^^ 
o-7f^77^T«U (1 2mg, 0. 0 3 7 mm o 1) 

fc 0 

fMKESI-MS, m/z) : 319 (M + +l) 

mmmi 9 : ns- u- zlLz^ Jih^ 

1H -3-t° p ij^] — 5 —4 y^r/V A^T ^ 1/ 

tert-y^ 3- (5 — ( y * / V Jl-T $ /) - 1 - V 

(cfipg^l) (6 2mg N 0. 2 0mmol) l:^Pn*Mlml 

u h v 7ju*vffim i m i Srjp*., £?a-c 3 n#fffl&# urto 

«r*«6U/t«fc^ (ftft-fb^ 6 9mg, 0. 5 0mmol) SriB 

p^/^pDF (5 0mg, 0. 2 5mmol) ©7th=MJ^Ilm 

(io:1) «9ftfc»#U 'JSV^JJ 5$£ 
j^/tf (20:1), |||^no*M/^;^ (10:1) T? 
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liLTs Rf=0. S^UVW^y^^^a^ifcl'^W- 

3£^ s 113mg, 0. 50mmol) Li* oflRx., SOtT^BlW 

Lfc 0 £j£iB^*&«r0t;tetfH3U ^:-3 0%7^=!)^I (1ml) & 

© 

mu m.umm%m^o ^bt^on^v^/^ (iq : d "?®m , 

(al.umina oxide 90* neutral) fjyJ*? 
.P-7F^77^tflU'«^(2 4mg, 0. 0 6 8 mm o 1 ) 

Ii^*fll (ESI-MS, m/z) : 3 5 4 (M + +'l) 
jli2 0:N5- [1- - 3-fc 0 ^]Jv^H -5->f 

tert-^/V 3- (5--rySr/!)^T-/) - 1 ~ *S s S*A*fi 
3c*/U—}* (^^^2) (6 6mg x 0. 2 0 mm o 1 ) n a jfc/UA 1 m 1 
U h y 7;^ni^H 1 m 1 StAI*., SIT? 3 H#P*lft# bfc Q RJ^tB^ 
K»*y9A (fPftfl^ 69mg. 0. 50mmol) SriH 

pi)K (4 0mg, 0. 2 5 mm o 1 ) ©Tt b P 1 m 1 IrtfCi 

(10:1) MV^v-y ^^/^-"AT'^igbfCo ^M&^U 

A/p* ^ (2 0: 1) . M&fc? uvL-fo^K/ *Z J— A* (10:1) t 

JgllBLT, Rf=0. 5(7?UV!Rl|K^ci77!!"V3 ^«r*ft*Hft:^*l (19 
m g , 0 . 0 5 4 mm o 1 ) £r#7c 0 
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IMI (ESI-MS, m/z) :3 5 3 (M + +l) 
SlMiMz'l :N5- fl- (3 -^P^» -3-^93^1 = 5 -4 

tert-^/w 3- (5->fy^y^7>;;) - 

^VV— b (4 J ^#:2) (6 6mgs.O. 20mmol) Sr^DD^lml 
(^t, V y Z7;u^ummi m l £fln?U 3 Bff?i?m# bfc„ RJfc«£-«J 

"«r«*Ufc«fcx Bm*V9* (»*fl^.6 9mg> 0. 5 Ommo 1) SrAn 

nPK(4C)mgO. 2 5mmo 1) ©7 1 h ^ h P 1 m 1 ^tfitiT 

U *6IC1.8P#IB!tJ*U*:. * 2m lfcJn *KU ^Ttb^b 

y^*«s*ufc. jjcji^wt^A^fsiafliiwufc. ^^mmm^mm-r h 

y^/v (20:1) , IKl^n^V^/^ (10:1) tf 
MMUT, Rf=0. 5©UVW^l$077^^3^^iW^ ( 2 3 
m g s 0 . 0 6 6 mm o 1 ) ^r^fc 

ft^t (ESI-MS, m/z) : 3 5 3 (M + + l) 
$jjM2 2:NR- fl- - 5 

text-y^ 3- (5-^y^/';^r^) -i-t°-<y 

^v-l. (tf»ra^2) (6 6mg. 0. 2 0 mm o 1 ) n P*/W>» 1 m 1 
l^fi? U h!J7 /W^-n gft& 1 m 1 Srflnx., tit 3 fltWHHtf* Lfc„ RJSS£*4* 
MMBLfcHfc, Cfcfcft:^ 6 9mg, 0. 5 Ommo 1) ^rAH 

, a p K (4 0mg, 0. 2 5 mm o 1) ©7t h ~ V V ^MW. 1 m 1 SrMl"C«l 
TU $b^l 8H#p B m^bfc 0 *2ml &JH*.;fcfL ^Ttb^ 
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(10:1) SV^VP #y>'i';*7 7i»*C£j®bfco ^^StMs^n 

^/^y-^, (20 : 1). \ to^on*;^/^^;-/P (10 : 1) *t? 
i»Lt^Rf=0. -5©UV!RlR^7^^ayft^a(liflS^» (2 4 
m g s 0 . 0 6 6 mm o 1 ) Sr^f-o 

l H-NMR (CDCla, 400MHz) : 1. 48-2. 0 0 (m, 5 H) , 
2. 38-3. 05 (m, 3H), 3. 40-4. 20 (m, 3H), 6. 63 
-6. 7 8 (m, 1H) , 7, 2 3-7. 5 2 (m, 7 H) , 8. 4 8 (d, J 
= 6. 1Hz, 1H), 9. 12 (s, 1H). 
Ifi^tl (ESI-MS, m/z) : 3 5 3 (M + +l) 

mmm 23 : n- (1 -^v^- 3 - y ¥M -s-fy^/y^^ 
tert _y^ 3- (5— <r y*/ y/ws/) -l-txy i?**/** 

^v^V-b (tf>lRIfl:2) (6 6mg, 0. 2 0mmol) ^nn*Mlml 
fc:ig#U hy7;wta|^ilml^ *ft*C3I*IIB!t#l-^- RJS»£* 
SrWRtLfc&H:, j^^y!7^ (fnftfl^ 6 9mg, 0. 50mmol) SrflP 

;^n!)K(3 9mg, 0 . 2 5 mm o 1 ) OTt h ~ h y A-fiSflfc 1 m 1 Sr^ffl. 

;k do: i) j&ttKif&ftFU fiv^>y*^*7A*Tf*au*i. 



(20:1). *^^^no^A/^^/-^ (10:1) T? 
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MULT. Rf=0. 5<7>UV«££rJ$o7 9:? is a ^^^WMi^^} (18 
m g N 0 . 0 5 7 mm o 1 ) £r#fc<, 

1 H — NMR (CDCls, 4 0 0MHz) : 1. 40-2. 0 5 (m, 5 H) , 
2. 2 5-2. 9 8 (m, 3 H). , 3. 37-4. 10 (m, 3 H) , 6. 65 
-6. 8 0 (m, 1H) , 7. 2 4-7. 5 8 (m, 9 H) , 8. 47 (d, J 
= 5. 9Hz, 1H) , 9. 12 (s, 1H) . 
flt*##Nfi[ (E S I -MS, m/fz) : 3 1 8 (M + + l) 

:N5- fl- (2. Q-V7;V *u^VM -3-'^])^l 

t e r t-Zf^JV 3- (5— (V*/ D^T^/) 
^i/Xs^-Y (66mg, 0. 2 0mmol) n n ft/UJ* 1 m 1 

\z.mm u hv -yjvurxi^m. i m i srjn^u mm.x* 3 b#k*# ufc„ Rj^ja-a-w 
&mtiHsitmz. mmxytJ* m%^. 6 9m g , 0. sommo 1) 

y^P DK (4 0mg, 0. 2 5mmo 1 ) <7)Ti? b= h S/HSS'lm 1 & 
ifi-eSTL, $ b^l 8^fflSI#Ufc 0 7K2ml SrJB^^x *«IU ^© 

j (10 : 1) mm^mm^ ®V^y*W7AT^iiLto 

^ n a tJn/WAT'JS^ Lfcf y # 7A^-7^77^ls * * 

J*/*9 J—fr (20:1), ftftl^no^V^^;-/> (10:1) t? 
Jg|!flL~C N Rf = 0. 5©UV!RlDl«:«P07 7^-^3 ^Sr*»»B^*» (2 5 
m g . O . 0 7 1 mm o 1 ) £r#7c 0 

1 H — NMR (CDC 1 3, 4 0 0MHz) : 1. 4 8-2. 2 0 (m, 5 H) , 
2. 45-3. 22 (m, 3H), 3. 75-4. 25 (m, 3H), 6. 70 
-6. 80 (m, 1H), 6. 90-7. 02 (m, 2H), 7. 24-7. 3 
0 (m, 3H) , 7. 43 (t, 3 = 7. 9Hz, 1 H) , 7. 59-7. 66 
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(m, 1H) , 8. 46 (d, J = 6. 1Hz, 1 H) , 9. 12 (s, 1 H) . 
IMI (ES I-MS, m/z) : 354 (M + +l) 
3rtfeflil2 5 :N5- Tl- (2. 6-^pp -<^ 

5 y^y !)^7-;y 

t e r t-^^ 3- (5-<y^y^r^) -l-fn'J^W 
^V-h (ctJMfls:i) (66ag, O. 20mmol) |^nn*;l/Alml 

mm*})V& m^tit¥, 6 9mg % 0. 50mmo l) SrJP 

^o!)K.(4 9mg, 0. 25mmol) ©7t h=M)/HS»lml ^ 

J*/*ZJ— (20:1), W^aB*W^/^ (10 : 1 ) ~C 
JSWbT, Rf = 0. BOUV!Wl*«fo77^VaytIfti«fc** (2 8 
m g ; 0 . 0 7 3 mm o 1 ) £r#fc 0 

'H-NMR (CDCh, 4 0 0MHz) : 1. 4 5-1. 6 0 (m, 1 H) , 
1. 6 0-1. 8 0 (m, 1H) , 1. 9 5-2. 0 5 (m, 1 H) , 2. 30 
-2. 5 0 (m, 1H) , 2. 6 0-3. 0 0 (m, 1 H) , 3. 75-3. 9 
4 (m, 3H) , 6. 71 (d, J = 8. 1Hz, 2 H) , 7. 45 (t, J = 
8. 0Hz, 1H) , 7. 59-7. 81 (m, 1 H) , 8. 42 (d, J = 6. 
1Hz, 1H) , 9. 12 (s, 1H). 
ft« (ESI-MS, m/z) :3 8 7 (M + +1) 

artisan 2 6 ; n- {s^±v*2_»_~M -n- n- u-^/i^^/v) 
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tert -^;V 3- (B-^y*/PA'75y) - l -tf/«y S^*** 
^y^y (tfK#:2) (6 6mgs 0. 2 0 mm o 1 ) ^bp*^U1 
fc**U MJ7/^oSilmim> M-C 3 B*IH*# U*:. 
*r*«Lfc*fc, WWfeflS*, 6 9mg, 0. 5 0mmol) SrJP 

p! JK(40mg> 0. 2 5mmo 1) - ©7t h U/^lm 1 

tu tshKismmmwisito zk2mi &;&ij£fcm> iiu 

(10:1) SSSRfcf&fi? 1>n @V^U #-9VK&7AT»5ifiUfc 0 

(20:1), Ifl^nn^V^/^ (1 0 : 1) Tf 
JgHBLTs Rf = 0. 5©UVW^o7 7^^a ylri^W^ii (2 0 
m g > 0 . 0 6 0 mm o 1 ) §r#fc 0 

i H -NMR (CDCla, 40 0MHz) : 1. 4 8-2. 0 0 (m, 5 H) , 
2. 3 2 (s, 3H) , 2. 2 5-2. 8 0 (m, 3 H) , 3. 35-4. 00 
(m. 3 H) , 6 . 6 5-6. 8 0 (m, 1 H) , 7 . 10-7. 18 (m, 3 
H) , 7. 22-7. 30 (m, 2 H) , 7. 41 (t, J = 8. 0Hz, 1 
H) , 7. 5 0-7. 6 0 (m, 1 H) , 8. 47 (d, J = 5. 8Hz, 1 
H) , 9 . 12 ( s , 1 H) . 

SS^tfl (ESI-MS, m/z) :3 3 2 (M + +l) 

*tt«2 7:N- (5-^^ -)^ -N- M~ (4->f^P^y 

2±) - 3 - U Z § ^ 

h (tplfflfl^) (6 6mg N 0. 2 0mmol) ^^na*;l/Alml 

(ftftfl^ 6 9mg, 0. 5 0mmol) *M 
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o JJ K ( 4 2 m g * 0. 25 mm o 1 ) (DT^ h^VV 1 m 1 

iTCSiTU Sbfcl 8 Ufc. *2ml*rJUjfcfcflK *»U 

J*/ H$ J —)V (20:1) > ftmi-^ * n * 7 -/V (10: D t 

SHUts Rf = 0. 5©UVW^o7 7^^3 ls%$k$>WMfc&V!> (15 
m g N 0 . 0 4 2 mm o 1 ) =lr#fc 0 

'H-NMR (CDCh, 400MHz) : 1. 23 (d, J = 7. 0Hz, 6 
H) , 1 . 5 0-2-0 0 (m, 5 H) , 2 . 2 0-3. 0 0 (m, 3 H) , 2 . 
88 (dt, J = 7. 0Hz, 13. 4Hz, 1H), 3. 35-4. 00 (m, 
3H) , 6. 6 1-6. 7 3 (m, 1H) , 7. 15-7. 3 5 (m, 5 H) , 
7. 39 (t, J = 7. 6Hz, 1H) , 7. 50-7. 60 (m, 1H), 8. 
47 (d, J = 5. 9Hz, 1H) , 9. 12 (s, 1 H) . 
Ki^fftt (ESI-MS, m/z) : 361 (M + +l) 
3l»]28:N- (5-^y^y=^ -N- [1~ 
- 3 - tf^U T ^ ^ 

tert _^^ 3 _ ( 5 _. <ydf/ u^T5;) -l-tr^y v-yUAsifi 

^.^u—V ( l t , P^^2) (6 6mg, 0. 20mmol) ^r^aa^^Alml 
l£*M*U b !> 7'i'**&Wt 1 m 1 M."? 3 fl$F^jft#Lfc 0 SJCiS^ 

£r?^§Lfc^> Jfclfcfry*.* (*Pftfl^> 6 9mg, 0. 50mmol) 

7th=MJ/HmUcS»m. ^-^tfit* 2 - = h u^it/W 
n y K (4 3 m g % 0. 25 mm o 1 ) <DT*z h~hV frWfc 1 m 1 SrIMT'i 

b y^Srl£*Ufc„ TKJiSrftft^/u^SISIIl&aiUfc. ^^fcffiyf 
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(10:1) fem^mMl^ MV^yjJ # >fj\>% 7J*X»?>t& bfc„ ^tr^U 

A/y ^ J —)V (2 0: 1) , n n^i^/y /l^ (10:1) T* . 

JgH.UTs Rf=0. 5cpUV^itX^^F07^^ v-a V'^^M'fb^ (2 0 

m g N 0 . 0 5 5 mm o 1) ) £#fC 0 

•H-NMR (CDC 1 3, 400MHz) : 1. 4 5-1. 6 0 (m, 1 H) , 
1. 65-1. 75 (m, 1H) , 1. 85-2. 00 (m, 1H), 2. 05 
-2. '3 0. (m, 1H) , 2. 5 0-2. 8 0 (m, 3 H) , 3. 63-3. 8 
6 (m, 2H) , 3. 9 3-4. 0 2 (m, 1 H) , 5. 0 0-5. 2 5 (m, 
1H) , 6. 72 (d, J = 7. 8Hz, 1H), 7. 24-7. 2 8 (m, 2 
H) , 7. 4 0-7. 4 7 (m, 2 H) , 7. 4 7-7. 5 5 (m, 1 H) , 7. 
80 (d, J = 7. 8Hz, 1H), 7. 95-8. 05 (m, 1H), 8. 5 
0 (d, J = 6. 1Hz, 1H) , 9. 14 (s, 1H). 
KJk^flrfi! (ESI —MS, m/z) : 3 6 3 (M + +l) 
giifcffl]2 9 :N- (5-4 V-SU) -N- [1- (3-^hP^y^) 

tert-y^-/v 3- (5--f y^y - 1 -t°->y 

h (4T^2) (6 6mg N 0. 20mmol) §r^Dn*;^lml 
U b V -77VjrumWt 1 m 1 Srttl^U ^fi"? 3 B#P*W# Ufc 0 &&&&& 

*mmistz.m^ m.m*vv& myt^s 6 9mg, o. sommon *m 

ppK(4 3mg, 0. 25 mm o 1 ) <DT± Y^hV frf&ffl. 1 m 1 $r^g.Ti& 
TU ^^^lSBt^^bfCo 7K2m 1 *Mz-fc&, iik ^©Ti? h~ 

fy^i^*bfc 0 7KJi^^^T'3iii^fflbfc 0 i^^fcwttJi&agr?- 

(10:1) mm^M^, &V^JJ #^l^7^6i®b/c 0 6$i£ii$!U 
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(20 : 1) . |tl^oa*/VV^/-^ (1 0 : D 
JSUbT, Rf = 0. 5©UVf 11X^077^^3 y&tftW^ (2 9 
m g ^ 0 . 0 8 0 mm o 1 ) £r#fc<, ' 

Sl^W (E S-I -MS, m/z) : 3 6 3 (M + + 1) * 

*mm3o :n- (5-^y^;-J^) -n- ri- 

tert-^ 3- -l-fc^»i^#^ 
(tfJ|Hfr2) (66mg, 0. 2 0mmol) n 1 m 1 

*»«L*:ffcfc:. (fP^b^x 69mg, 0. 5 0 mm o 1 )• S:JP 

pi; |? (43mgx 0. 25 mm o 1 ) C7t ^hD/^Slml^Iti 

do : i) ^i-fiUv mv>5^p *w5At5atfc. 3?fc&8Mtu 

(2 0: 1) s fttl^on*M/^^^ (1 0 : 1) t? 
si tt, Rf=0. 5©UVKte«:i*o7?^^8ySr*ftIlft** (2 6 
m g \ 0 . 0 7 5 mm o 1) Sr#fc. 

IMI (ESI-MS, m/z) : 3 6 3 (M + +l) 
«flfc01l3 1 : N5- U ~ (4-^PP-2-^fP^) - 3 - P 3? 

tert-7^ 3- (5-^fy^y!);V7^) 
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(4»Mfls:2) (6 6.mg, 0. 2 0mmol) ^r^pn^/W^lml 

«M>bfc*fc. *W*P*A 69mg, 0. 5 0 mm o 1 ) frtt 

^y^pij K (5 2mg. 0. 2 5mmo 1 ) ©7t h = b V /HWS 1 m 1 
ft«fC«TU ^tl8«^lfc. *2ml »*U 

9 S-)V (10:1) itMU, fiv^D*^*9A-C5ilUfc. 5«KSr 

situ m^^^#^o 

^nn *;^-CSi Lfc V U # A * n t > 7 -f - fc N * n n 

(20:1), fcfftfc^nn*/^/* (10:1) "C 

MPBUT. Rf=0. 5©UV!RiDt«rl*o79^V3^**«>*aift#* (3 4 
m g N 0. 0 8 6mmol) £r#;fco 

'H-NMR (CDCla, 400MHz) : 1. 44-1. 7 5 (m, 3 H) , 
1. 8 0- 1. 9 5 (m, 1H) , 2. 13-2. 2 5 (m, 1 H) , 2. 5 0 
-2. 8 0 (m, 3H) , 3. 6 2-3. 7 0 (m, 1 H) , 3. .7 5-3. 8 
4 (m, 1H), 3. 8 5-3. 9 5 (m, 1 H) , 4. 9 0-5. 10 (m, 
1H) , 6. 6 6-6. 7 5 (m, 1 H) , 7. 2 3-7. 3 0 (m, 1 H) , 
7. 8 6-7. 5 0 (m, 3 H) , 7. 80 (a, 1 H) , 7. 82-7. 92 
(m, 1H) , 8. 50 (d, J=6. 1Hz, 1 H) , 9. 13 (a, 1 H) . 
Si« (ESI-MS, m/z) :3 9 8 (M + +1) 
3 2: N- (R-^y^y -N- [1 - 



(ifi|»Jfls:2) (6 6mg. 0. 20mmol) ^oo*Mlml 
U b y 7 ^n«F« 1 m 1 Srfln*.. ttt' 3 B#F^# Ufc„ KJfciS^ 
J»#y*A (ft*4fca^ 6 9mg, 0. 5 0mmol) fejp 
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TLX, Ttb^hy/Hml^^fco ^^S!6t2-^no^WJ 
(4i mgN 0. 2 5mmo 1) ©7t b~ b 1 SrSHrCWT 

U afcltl 8*lfflf#Lfc. 7K2m 1 *MtlT^ BlftU *#©7tf=b 

0:1) i§?£te*&»U gv^y*W7AT?55ilfc. U 

* 



/-/i, (20:1), (1 0 : 1) "C 

JSBSUT, R f = 0. ' 5«5UVRlR*«fo7^^a yft**iB^ (2 3 
m g „ 0 . 0 7 2 mm o 1 ) £r#fc 0 

MMLftffiW. (ESI -MS, m/z) : 3 19 (M + +l) 

tiasa :n- (s-^y^ 'J^) -N- n- o-bry^^^) 
- 3 - tf y Z § ^ 

(cf»IB#:2) (6 6mg. 0. 2 0mmol) ^nn*Mlml 
fc**?U b V 7;Vto|»lm 1 StAP^-n IfC3^#tfc, 
«Lfcft, (frftrt^ 6 9mg. 0. 5 0mmol) *M 

S?^ (4 1mg, 0. 2 5mmol) OTir b =. b y A^-WL 1 m 1 Sr£irt?3RT 
0:1) *«fc#tfU «V^y*^*9At»5ilbfc. £«fc»*U 



( 2 0;i), Itl^oP*;^//^^ (10:1) T? 
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shut, Rf = o. 5©uvw^o77^^3 y^feiaib^ (14 

m g N 0 . 0 4 4 mm o 1 ) 

iMte (ESI-MS, m/z) : 319 (M + +l) 
WH3 4:N- ( R -^y^ y U^/M -N- fl- (4-tryi?A^*0 

- 3 - fc"^ y v^H r^y 

.^V^ Wlffl#2)" (6 6mg, 0. 2 0mmol) |^nn*Mlml" 
^libfctC, ^^y^-^ (fPftfc^s 6 9mg, 0. 5 0mmol) *M 
*?y (4 1 m g s O . 2 5 mm o 1 ) <OT± V ~ h V 1 m 1 ^r^ttT^T 



(20:1), |tl^nB*M/^^^'(l 0 : 1) T* 
JgHSbT. Rf=0. 5 OU V^l|X^^o7 7 ^ y5r**llf^ (16 
mg. 0. 0 5 0mmol) £r#fc„ 

'H-NMR (CDC 1 3, 400MHz) : 1. 5 6- 1. 9 0 (m, 4 H) , 
2. 40-2. 7 0 (m, 3 H) , 2. 7 0-2. 8 5 (m, 1 H) , 3. 50 
-3. 75 (m, 2H), 3. 80-3. 90 (m, 1H), 4. 80-5. 1 
0 (m, 1H) , 6. 7 0-6. 8 0 (m, 1 H) , 7. 2 2-7. 5 0 (m, 
5H) , 7. 5 0-7. 6 0 (m, 1H) , 8. 47 (d, J = 6. 1Hz, 1 
H), 8. 55 (s, 1H), 9. 13 (s, 1H). 
fWI (ESI-MS, m/z) : 319 (M + +l) 

[3 R : N5- fl- (2-75 7^vW) - 3 - fcV< U -5~^ 
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^Xs—y, (tpffl{$i2) (6 6mgs 0. 2 0mmol) ^PD^Mlml 
^Hbfc^^s (fPftft^ 69mg> 0. 50mmol) 

n ^(4 3mg, 0. 2 5 mm o 1. ) Q7t f = M) f f 1 1 m 1 ^lit'l 
TU ££>Kil 8^»#Ufc„ 7R2ml£*Bx.*Lm, tit, ^©Tt K= 

(10 : 1) i&SfclziSfSfflPl^ fl^Vj*^*?^*^^ ^JSSrftlSl^ 

(2 0: 1) N ftH^np*M/^^/^ (10:1) T? 
JgfflLT, Rf = 0. 5©UV®iR=Sr«fo7 7^V3 ^^*fe't J PBW$r#fCo 

WSrli^3mlt80tt«U * £ ^Z^ftft^X • imW (H 
JMtf* H8mg, 0. 50mmol) ^^LfoJPi, 8 0tt3^W 
Lfc 0 £j£«'£*&*0 , Cfc#*PU ^i-3 0%7y^!>« (1ml) £ 

MU ^i^oo^V^y^ (10 : 1) -?SHB 

f57;V^t (alumina oxide 90 n e u t r a 1 ) # 
D-7f^77^^gUilM(l8mg^ 0. 0 5 4mmol)£# 

fi^ffl (ESI-MS, m/z) : 3 3 3 (M + +l) 
aafrftH3 6 :N5- [1- (3-7$;^ ^) -3-^y vVH -5--r 

t ert-7*f^ 3- ( 5 -A V * J V ' ^ J ) - 1 - l^y S^tfA-* 
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ef-i/u-h (tfW^2) (6 6mg, 0. 20mmol) ^PP$Mlml 
Zmnistcm^ mWt*])*^ 6 9mg, O. 5 0mmol) SrJP 

ny K (43mg, 0. 25mmo 1) ©7t b^hy/^lml ^rlSti 

(10:1) ^i-filts @V^y *^*7^"t?5iflb/t 0 5»**iU 

(20:1). tfi^PP*^/^/^ (10:1) tf 
SMUT. Rf=0. 5©UV»«l«:i*o79>^ayft««>>flllI#*#fc. 

jKft^ 113mg, 0. 50mmol) ^>Lfoj)Di, 8 0 W 3 

Lfc. K*ift^*SrO«C^»U t^3 09i7y* = ^»« (1ml) £ 

ft£U «R54*Sr#fe. *b^no*W^^/^ (1 0 : 1) "CMM 
f§T;^t (alumina oxide 90 neutral) 
avf^7>f--e»«U Mft^ft (2 2mg, 0. 0 6 6mmol) «r# 

(ES I -MS, m/z) : 3 3 3 (M + +l) 
7 : N5- fl- (4 -r? /^g&S -3-^y^1 - 

tert-^V 3- (5-^y^/P^T^y) -\ 
^ y ^Y WmW2) (66mg, 0. 20mmol) ^PB*Mlml 
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fcMUfclft^ m.Wt*Vf?J» (fPftfb^. 6 9mg> 0. 5 0mmol) SrJP 

pj)K (43mg, 0. 25 mm o 1 ) (OT^ Y =■ b V frWfc 1 m 1 frgMrZffi 
TU $P>}a8^f#.tfc, 7k2m 1 ^n^kMt, t«U ^OTt b = 

(10:1) @V^y tf^Vt'^AT^iibTCo 3?S«r»8gU 

J*/*# J— As (2 0 : 1) % SHWBB^y^;^ (10': 1) t? 
litt^ Rf = 0. 5<OUV!RiR*«?o7 7^^3 ^Sr^fe^KfrSr^^o 

■PlSffcSr litl$3m 1 fc* o°c-e«i?u -ti— —ttt-fb^X • tK^P#» (M 
m-fli^ 113mg N O. 50mmol)- ^>bfoMs 8 0 °CT* 3 l$|Rtt# 
Lfc 0 ^m^^0°C^*PU, ^^3 0%7^!?« (1ml) & 

aH6 U ^WMl«r#^:. Sb^nn IbfrK/ * * 7 — (10:1) T'MM 
"t"6T/^5:-^~ (alumina oxide 90 neutral) V 
nvhi/77^-t«U Ilft^ (1 7mg, 0. 0 5 4mmol) £r# 

It^fftt (ESI-MS, a/z) :3 3 3 (M + +1) 
^jfe#ij3 8 : N5- [1- (2-7U-4-^pp^^) i? 

tert-^ 3- (5-^y^/y^75/) -l-fcT^9S?^/W# 
b (tpMft^)* (6 6mg> 0. 2 0mmol) |:^DB*Mlml 

^«tfcf^> JSMfcfry** (fPftfl^s 69mg N 0. 50mmol) 
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O^WpDF (5 0mg, 0. 25mmol) ©7th=MJ^lm 

Jj<D7t h^hV /I'SrBfc* bfc 0 .TKSSrftBft^^-^'X? 3 m^W 

^ ( 10 : 1) SgifcWgflPU SVN^U*y/^*9A"e*iftbfc. 

S—fr (20:1), ft«fc*nn#^/0**/-A' (1 0 : 1) "C 
i|LT, Rf=0. 5 0UVfHX^o7 7^ v'a ^&*«> I t , roffc£#fco 

Jfrfc^ H3mg, 0. 50mmol) ^>tfoj«Ii, 8 0 TC"T? 3 BSPlfflJftH* 

Lfc„ KfS^SrOt^U ^i-3 0%ry^«I (lmi) * 
iSTLfc. mm^^n^ b5i©Lfc 0 £*&WttW U 

MU ft®l®Mfc&#fco (10:1) T'M^B 

t5T;Kt (alumina oxide 90 n e u t r a 1 ) # y J*? 
n-7f^77^-«U (18mg, 0. 0 4 9mmol) £:# 

Hfc&tfHiS (ES I -MS, m/z) : 3 6 8 (M + +l) 
^MI3 9 : N — (5-4 ~N- C 1 - (1 H-2-bTn 9^ 

^c/^^j. (cfip^2) (6 6mg N 0. 2 0mmol) ^^PP*/VAlml 

^tfctl^ ^y^o^*W5^ (65mg. 0. 50mmol) 

;l/^yi (2 8mg, 0. 2 5mmol) £inx.> 1 3 - 

(3-^f/U75y^B^) TJ/VTjfv 5 ^ 5 h^mmm. (51mg, 0. 30m 
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moDs 1 -t Ko^rV^yj/ M? 7 % /- A' (4 6mg, 0. 3 0mmol) 
^iOW^/VT^/fc 91 ;^:/ (2mg) SrJofcfcu SJSS^^Siltfi 8B$ 
IW»bfc©%s IMJlW**f-by^A*1WK (2ml) fejw*., M**^ 

^t^nn*^/^/^ (20:1). ft&fc:^ oaM'A/.* 
^/^(10:1) T'JgWbT. R'f'=0. g^UV^Ifc&ito^^aV 

«rb7tKn77y (imi) \mm^ oict^y-f^tF 

D7 7 y«W (BBJKft^ lmo 1/K rb7t KP77^)'*lml'i 
7K^5r 2mlIT bfc 0 $&^6 0 < C-eiB#^ti#bfcm, g&fB^m**-7- h " 

yvj**mm (imi) &*n*^ B»=^"cttwifc. mmmzm*m,mi-h 

-/vT*Jg§Bi-S y # ^/w* 7 A^vb^77^m> ^na jfc/^A U 

— (2 O : 1) x nn*M/^/-;V (10:1) 

Rf=0. 5©UViMo77^v'3^i*s mSffc-a-to (12m g> 0. 

0 2 6 mm o 1 ) £r#fc 0 

l H — NMR (CDC 1 3, 4 0 0MHz) : 1. 6 0-1. 7 3 (m, 1 H) , 
1. 8 2-2. 0 0 (m, 2H) , 2. 02-2. 12 (m, 1 H) , 3. 64 
-3. 88 (m, 5H), 3. 93-4. 02 (m, 1H), 4. 14-4. 2 
4 (m, 1H) , 4. 9 0-5. 00 (m, 1H) , 6. 23 (s, 1 H) , 6. 
58 (s, 1H) , 6. 86 (d, J = 7. 6Hz, 1 H) , 6. 92 (s, 1 
H) , 7. 32 (d. J = 8. 3Hz, 1 H) , 7. 47 (t, J = 7. 9Hz, 
1 H> , 7. 59 ( s , 1H) , 8. 43 (d, J = 6 . 1Hz, 1 H) , 9. 
13 (s, 1H) , 9. 45-9. 55 ( s , lH). 
li^lfl (ESI-MS, m/z) :3 0 7 (M + +D 
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ii n ; N — (s-^fWD^ -N- ri - (lH-3-b°ny^PL 

tert -^ 3- -l-tr^ys^*^* 

^tsls—Y (*IWffc2) (66mg N 0. 20mmol) ^.na^Mlml 

Wtc'&fc. ^y^nt>^f^7 5y (65mg> 0. 50mmol) 
6 m^ nh^f^Hmll«^t * r -MT t; a 3 - ^7 
. ;V^m (28mg, 0. 2 5mmo 1.) *MtL, l-^/v-Z- 
. ( 3 ^ /V T 5: 7 kVV) tf^tfiM ^ KiffflWtt ( 5 1 m g % 0 . 30 m 

mo 1) 1 -t Ko^^V^ b !J TV—fr (4 6mgs O.JOmmol) 
*5 £ TJ^p* ^/UT 5 / t°y v^y (2mg) SrflP ?Lfc 0 RJfciB'S'* 1 
WH*l*Lfc<0tK tMhKWc** b 5 ***** (2ml) fcJP*. 

3^ o<5V^*nn*vi'*/;* ^-/V (20:1). WK^n*^/^ 
9 J-JV (10:1) ^Itt, Rf = 0. 5©UVW^o77^v'3^ 

^>F«r>7tKP77y (lml) K:«ft?U Ot-e^y-fbTtK 

y*.Mc*« (imi) Srin^ B»*^tiiiitfc. wme^MTK^m-T-b 

S/P* ^* 7^a^^77^C (CM b 

-A' (20 : 1) > t^^PP*M/^y-^ (10:1) T*SH b~C> 
Rf=0. 5©UV!ftlRSrl*-3.77^Va>'***% «£SHb£**> (15mg> 0 
0 4 9 mm o 1 ) £r#f-o 
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l H — NMR (CD C 1 3, 40 0MHz) : 1. 5 5- 1. 7 0 (m, 1 H) , 
1. 75-1. 88 (m, 1H), 1. 90-2. 10 (m, 2H), 3. 62 
-3. 90 (m, 6H) , 4. 08-4. 16 (m, 1H), 6. 40 (s, 1 
H) , 6. 7 0-6. 8 5 (m, 2H) , 7. 18-7. 24 (m, 1H) , 7. 
28 (d, J = 8. 1Hz, 1H) , 7. 3 8-7. 4 6 (m, 1 M) , 7. 5 
6-7. 64 (m, 1H)', 8. 42 (d, J = 6. 1Hz, 1 H) , 8. 6 6 
-8. 8 2 (m, 1H) , 9. 12 (s, 1H) . 
Rt^tffi (BSI-MS, m/z) : 3 0 7 (M + +l) 

$MH4 1 : N- (5-^y»/'J^) -N- \\~ j2=¥^~ Jk2*±M 
. - 3 - b:"^ 9 TK> 

tert _y^ /V , 3 _ ( 5 -> fy^y y^7^) -l-tr^y^^/i^ 

^ >U w-|s (tfire#:2) (66mg, 0. 2 0mmol) ^nn*Mlml 
d&ffi: U b U 1 m 1 *rJD;t. M"C 3 &mmW bfc R*S»«^4fc 

SrftflBLfc&fc:. ^y/c^xW^y (65mg, 0. 5 0mmo 1) 

&an*.-c. Ttb^hy/nmn^wcc t^ifit-Wxy-2- 

*;^S (3 2mg N 0. 25mmol) %Mx., £ £>l-> 1— 3 - 

( 3 ^ T * y -fxx \Z;V) % KlftStlft ( 5 1 m g , 0. 30m 

mo 1) , l-tKB^^/hPr/-^ (46mg, 0. 3 0mmol) 

joi^^f^r^y^y^^ (2m g ) &toz.tc 0 s^^^^^^S-t-i sr# 

ra«#Ufc:<0*>> tt5RiiSi«7K*^-MJ (2ml) fcflnx:, BHtt^A' 

3^ 0<5VvC*nnjfc/l'.Ay'y*y— /V (2 0 : l) „ tlfc^BB^V^ 
^;^K10:1) T'IitT> R f = 0. 5©UVW»7^^3^ 

ny^^W (BHSC^#> Imo 1/K fb7t Ko77«) Sr 1 m 1 « 
Tbfc 0 KJSa-frlbSre Ot^3B#IWil#U;fc<0*^ 0t)^*PU l&5£*fiifc 
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y^A*»« (lmi) &aq*.; @^^7i^ttffiLfc 0 b 

(20:1), fft^aD*W^^/^ (10:1) tlHLt, 
Rf=0. 5 0?UVW^77^^ay|ri^ SKS/ffc^ (7mg. 0. 
0 2 2 mm o 1) &#fc 0 

TOW (ESI-MS, m/z) :3 2 4 (M + +1) 
*1HMIU2 :N- j5^L2*£JL=M ri ~ (3-f-^^^^V) 

fert-^"^ 3- - l -fcVMJ S^ifr/U* 

(ifi|H#2) (6 6mg, 0. 2 0mmol) ^nP*Mlml 
JC»«U b V 7**ufm 1 m 1 SrJn^U 3 Ufc. 

SraftttLfc^fcU ^ (6 5mgs O. 50mmol) 

• Sr^T, Tt^MJA'lniie^t. -SlTf^7 * V- 3 - 
(3 2mg, 0. 2 5mmol) SrJB*^ $ M-s 1-^^-3- 
(3 _^ W ^^alf;V) *;V^^KMt (51mg, 0. 30m 
mo i) l-kKo^^/hDr/^ (4 6mg, 0. 3 0mmol) 
*5<fct*v > ;* j 7M'T5 J try (2m g) *lMz.tc 0 RjiSa-fr***^! 8B ^ 
W»#L*:<0"k> ISfMB^*^ (2ml) SrJlJ*.. 

ttfca $ * * * *;^/^ * / -/ux-mm-tz > y # ^^-tf^ 

2k •o-5v>T^nn*^/^^y'-/V' (20:1). fcfcfc:* 

(10:1) -C'Sit-C, Rf =0. 5©UVft«lr»o7?^5/ay 

^»rf7t Kn77> (1ml) te«tf?U 0W7^-rf7tK 
p 7 ?y|W (Sm lmol/1, fb7tKP77>'j§I) Sir lml* 
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(imi) ^an*.. mm^^x*mmvtc 0 mmmzmx-mk-fh 

-/vtrJglffli- 5 v> y # 7A^-7h^77^lc> *;vJ» \z&M L 

— (2 0 : 1) , ift.^aB*/i/V^?/ k -/ l/ ( 10 : D 

Rf=0. 5©UV!ftfSL«r*!P079^^a^^|i*^ (I8mg^0. 

0 5 6 mm o 1 ) £r#fc 0 
«*#*Hitt (ES.I-MS, m/z) : .3 24 (M + +l) 

mmm43 : n- n- (2-7g^^ v-3-^v^i -n- (5- 
tert _^ /V 3 _ ( 5 _> f ydr/ y/^r?;) - 1 y 

(4«Rg^2) (6 6mg N 0. 2 0mmol) n laxfc/W* 1 m 1 
L v f]j 1 ml 3 BtF^if # UfCo 

«r»*&bfc&tJ:. ^y^nt>^^T?y (65mg> 0. 5 0 mm o 1 ) 

/}?^(3 2mg N 0. 2 5mmol) SrJPXL, £ 1-31^/1^-3- (3 

-3?* 5: / t°/W ^/U^^-T 5: KttRfejfc ( 5 1 m g N 0. 3 0 mm o 

1 ) N 1 — t Kd^^y/ b y T'Z-A' (4 6mg> 0. 3 0 mm o 1 ) *5 J: 
^WUf'J^y (2mg) SrJPitfco ^&JB^«r^ia"T?l 8«FlH!t 
#Lfc<z>*>, miKMc*^ b y ***** (2ml) BN»*^-ctt 

o<5V^^nnzivW»/^y — A' (20:1), tft^BO*W^^ 
-/V (10 : 1) -eJRMb-C. Rf = 0. 5©UVPM^o77^i/3^I 

WMrh7tKP77^ (lml) fcl»»U 0tt'#7y-ff7tK 
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P77« (HHk^ lmo 1/1, ff7t Ko77^I) £ 1 m 1 M 

V#J«*Xm (lml) £*H;U ^rc^/u-etttfcS bfc 0 *«WiSr»7K«fflfc^b 
-;K#iit5^^W7A^p-rl>/77^^.^n*M b 

—)V (20:1), ftft^on*;^/^?^-^ (1° : D ^IX, 
Rf=0. 5©UVWS:to77^v / 3 ^Mit^ (12mg, O. 

0 3 9 mm o 1 ) %1&tc 0 

WMfttiriM (E S I -MS, m/z) : 3 0 8 (M + +l) 
UliiiNz ri- (3-^U/W^^M -N- (5- 

tert-^/^ 3- (5— (V*/ V^T^S) -l-^VV^*^ 
e^^ls— V ("PI!!! #2) (66mg, 0. 20mmol) &^PCi*Mlml 

SraMtbfc^lJ:. ^y^ntfy^^/^T^V (65mg, 0. 50mmol) 
Sr^T, 7tl>=H)^linlC»*^fc, ^--^7 7^-3-*/^ 
^|(3 2mg, 0. 2 5mmol) SrJn*., 1 3 - (3 

- i?t W ^ J -fv \f/U) TJ/l^vM * KMfefi (51mg^ 0 . 3 0 mm o 
! ) n l — t Kn^v"<yy b V (4 6mg, 0. 3 0 mm o 1 ) 3o£ 

tjti?^^T5/if5^ (2m g) ^n^fc„ Ksa^*ifl-ei8«fiaa 

a£&> ^ p n ^ / -/K-Iit 5 U * 7 A ^ n -7 b ^ 7 7 

o<5V^*n (20:1). ft^Pa^V^^/ 

-/V (10:1) X*mm^X, Rf=0. 5<0UV»i&*:8fo:77* fa 
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b7tKo77y (1ml) U 0tt^7y-7>7tK 

n 77 y# (KJfcfl^x lmol/U fh7tKo77«) £ 1 m 1 $5 

P!7 3>7K^ (1ml) ^P^> S^^^T'ttmbfc ^Jl^^TK^^b 

—71- (2 0 : 1) > jMIWBO*^/^^/-^ (10 : 1) "CSS! tt; 
Rf=0. 5 OU VRft*:»o7 9 ^ ^ a yft*ft, fldflS** (18mg, 0. 
0 5 9 mm o 1 ) £r#fco 

ffft^ftflEC (ESI— MS, m/z) : 3 0 8 (M + +l) 
$M4 5 : (3S) -N5- T1- (3- 7S^y^) rb7tKn-l 

5-t Ka-f y^f7!)y (T^KPy^ 4. 35g, 3 0mmol) bW 
Vis (3. 1 6 g) &M7k^ n n tJvWA (5 0ml) 0tt'h!J7;V 
tP^y^*yi(10g, 3 5mmol) *«Tlfc. SJ&»£-*&3I* 

^ a a Ufc U 7J <7Vv# WP^b^7-f-^OB 

te»#bfc&^1fc&3fe#U Rf = 0. 7©U 

V!RIRS:1*07 9^^3 ^^ft^W^A (7. 55g> 27mmol) Sr#/t„ 
(3S) - (-) -3- (t e r t-^f^T^/) tTn y ^ (3fCfcfl;j*. 
1. 8 6 g, 1 Ommo 1) ^> Wife* P *A (ftftfl^ 2. 0 7 g, 15m 
mol) Sranx.-T, 7th=by/H0inl^tfc. ^r^fiT* 3 
bn^y^njj K (TOb^ I- 88g, llmmol) (DT^h^hV 
/u»«3ml*ffln«TU Hla8«jfLfc. TKl 0ml 
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j*/ $ (2 0:1) -eJSIflLT, R f =0. 6 ©UV«ftJRSr«po7 7 ^ 

v'a ^Sr^fetfWfrB (3. Ogs 9. 3mmol) Sr#^t„ 

tf»|HHfcA (1. Og N 3. lmmol) %^nn*;^2. 5 mm o 1 KUfcA* 
U MJ7^a^i2. 5mlWi, ^i&T* 3 H#lflMfc# Lfc. »EET*«&b , 

fctii^thP7AtH;JSU Mb, ^b^TA^T" (alumina 
oxide 90 neutral) TJ^ASriiU *&Bft*UT % fe£j$<» 

*M*A (8 5 8mg, 3. lmmol) % JiBBftK^. ^7^7^ 
(fPTt-fk^x 1 1 3mg, 0. 5 Ommo 1 ) „ 7t?-BI NAP (T/VKP 
«/?\ 3 1 lmg, 0. 5 Ommo 1) „ KgH^*.* (fil#flS^ 1. 6 3 g. 
5mmo 1) tmikhA'X-f (5ml) T/V-=f ^HftT, 8 0°C 

-CI 8R#ffiJifc#b;fc. ^f^5m 1 IrlUJis *fc9>f b6iib7c D 2>iftS:aftflt 

^ n a Tft/^T-JgH bfc v' !) # ^/V* 7^n-rf^7^^ ^ DP * ;1, 
Lfcfi^*fc**U **0r±^on*^A©^ o<5v^on*/u 
(2 0:1) «UTR f =0. 6©UVW^o7 7 ^^ 
3 >-&^£>s •PPnlffcC (6 .2 4m g, 1. 6 7mmol) £r#fc 0 

«C (6 2 4mg, 1. 6 7 mm o 1) HSM3ml*U * 
r^-^b^X-TKfP^ (H*fl5^ I- 13g, 5mmol) Ufo^x.. 
8 0°C-e3B#P P m#b7c o S^^^0°C^^*Pb, 

(5ml) ^MTbfCo mm^^^^ b^iibfco 
Jifc*»U:5M*U *JP*B»*^^ 2 ™W bfc **>*fc*Wi«»^ 
b'j7^T«U Mb, mMSfcSrftfc. $bl^nP^V^/^ 
(10:1) tilt57^5t (a lumina oxide 90 neu 
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tral) iJ^&tu^ h^77^-t?ftl!U UMit^m (4 8 8mgs 1. 
5 3 mm o 1 ) tr#fc 0 

'H-NMR (CDCla, 400MHz) : 1. 8 0-1. 9 4 (m, 1H) , 
2. 3 8-2. 4 8 (m, 1 H) , 2. 5 2-2. 6 2 (m, 1 H) , 2. 7 5 
-2. 86 (m, 1H), 2. 87-3. 02 (m, 1 H) , 3. 64 (s, 3 
H) , 4. 14-4. 2 4 (m, 1H) , 4. 7 5-4. 9 0 (m, 1 H) , 6. 
58 ( d> j = 7 . 6HV, 1H) , 6. 66 (d, J = 7. 6Hz, 1 H) , 

6. 7 0-6. 7 5 (m, 2 H) , 7. 0 9 (t, f=8. 1Hz, 1 H) , 7. 
°2 9 (d, J = 8. 1Hz, 1H) , 7. 4 1 (t, J = 7. 8Hz, 1 H) , • 

7. 59-7. 66 (m, 1 H) , 8. 46 (d, J = 6. 1Hz, 1H), 9. 
1 3 (s , 1H) . 

WAfttirW. (ES I -MS, m/z) : 3 19 (M + +l) 

mytm [«] 25 d=+ih (c=o. 25) 

HjfcffU 6 : (3R) -N5- Cl- ( 3 -T 5 y-^ iW T Kp-1 

5-t Kn^y^y ])y (7^K!J 4. 3 5 g N 3 Ommo 1) t^°V 

Vis (3. 16g) ii^PO*;^ (5 0ml) fcmML>. Ot;tMJ7/I/ 
tP^y^y^(10g, 3 5mmol) ^rMTbfc 0 RfSS-^MfeS: 3 B# 

fc:Jg#L;fc&&jfc$«:2SS*U ^cn^AO^SiiUT, Rf = 0. 7©U 
VW^o77^^a y^I^HWA (7. 55g, 27mmol) £r#fc 0 
( 3R ) _ (+) _ 3 _ (tert-/f^7^) ifnVi?^ {M&ikjfc, 
1 . 8 6 g , 1 0 mm o 1 ) fc^ P 17 A (fnftfc^ 2 . 0 7 g % 15m 

mol) ZMzlXs 7th=hy^l0mll:»#P$tfc. ^r^fi"C3-^ 



3 m 1 SrttfiT^T U $&tl8 Ufc. tK 1 0 m 1 ^MTLtz.'^ 



nV K (iM^fifes 1. 8 8 g, 1 lmmo 1) tf>T-fch~by 
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(2 0:1) T^Jg^bT, Rf = 0. 6 <£U V&Jfc«:8ro:7 7 9 
yg^lft^frB (2. 7g N 8. 5mmo 1) £r#fc 0 • 

•PIPMfcA (1. 0g N 3. lmmol) ^^nn*;^2. 5mmol(c8ff 
U h U ^ /W-d- o 2 . 5ml^Pi, ^iTC 3 RSRflflM* tfc, »JET««I U. 

" fettlM.***^ b y ^At?ffc^U »»U iSh^T^^-t (alumina 
oxide 9 0 neutral) #7 A&iIU 7K^*>T> ffi.^* 

ff^^A (8 5 8mg x 3. 1 mm o 1) „ Jb|BM4&4*s H^'^S??^ 
(fP^b#> 1 1 3mg, 0. 5 Ommo 1 ) . 9±^~B I NAP {T A' K y 
5/^ 3 11mg, 0. 50mmol) ^iSMfe-fe^*.* (fPftfl^ 1. 6 3 g> 
5mmo 1) (5ml) teHW*-8\ T^=^^#ffl^T. 8 0°C 

A/** 7— A' (2 0:1) T«SHfCRf = 0. 6 ©UV!RjRSr«po7 7 ^ ^ 
3^<Hfta6. •t'MfrC (6 2 9mg> 1. 68mmol) £r#fc„ 

^FfUffcC (6 2 4mg N 1. 6 7mmol) ^lSM3ml»U ^ 
r.—-^bxX-7KfP#J (HJKflS^ I- 13g, 5mmol) ^tfoJtl^ 
8 0°C-e3B#F^ti#L./c o S^^«rO°C^*Pb > 

(5ml) ^r^TbfCo ^ix^^iDi, i?7-f h^ilbfc 0 Z>m&^m 
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(10:1) _ eMWi~ ; 5T;V5:^- (a 1 um ina oxide 90 neu 
tral) ^7is^Dvh^77^ (4 6 2mg N 1. 

4 5 mm o 1 ) 3r#fc 0 

1 H — NMR (CDC 1 3, 4 0 0MHz) : 1. 8 0-1. 94 (m, 1 H) , 
2. 3 8-2. 4 8 (m, 1 H) , 2. 5 2-2. 6 2 (m, 1 H) , 2. 75 
-2. 8 6 (m, 1H) , 2. 87-3. 02 (m.'lH) , 3. 6 4. (s, 3 
H) , 4 . 14-4. 2 4 (m, 1H) ,4. 7 5-4. 9 0* (m, 1 H) , 6 . 

5 8 (d, J = 7. 6Hz, 1H) , 6. 6 6 (d, J = 7. 6Hz, 1 H) , 

6. 7 0-6. 7 5 (m, 2 H) , 7. 0 9 It, J = 8. 1Hz, 1H)\ 7. 
..2 9 (d, J=8. 1Hz, 1H) , 7. 41 (t, J = 7. 8Hz, 1 H) , 

7. 5 9-7. 6 6 (m, 1 H) , 8. 4 6 (d, J = 6. 1Hz', 1 H) , 9. 
1 3 ( s , 1 H) . 

WMfrVrffi. (E S I -MS, m/z) : 319 (M + +l) 
[ a ] 2S D =- 10 3 (C= 0. 2 5) 
W 1 ~4 6 ^*5VNT#fettfc^^%^-^ * / -;HS*lf«!!aUfcft, 

IHWJ i~46 <Dik&y>i& &x*$>mfc 1 *5 «tt* 2 <7)>fb^#5t^fiTiS^ii t> -e 



wo 




mm&mm 1 : r h o ^t-^it^ffl 

*^»!ft*.R ho 0-11318 7^M*l^oT, 

ftAIMBC£i $f5^ia9*lfc 0 Who £ i t> 7 tt© 
y ^*SJk4tttra(t5c*-e7^**t/tATP (y 32 P-ATP) (r ib 

osomal S6 kinase substrate, S 6 231 — 23 
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ftfcj^frg^ l' c 5 0 (uM) 



:mW\ 1 


\j • 


O Q 9 

\J Z? Zr 


2 




n f\ ^ 
u u 0 


0 
0 


n 


0 fi fi 

u u u 


4 


ti 
yj . 


HQS 

U v? u 


5 


yj . 


n 7 ^ 


D 






( 




n Q fi 

U J7 U 


O 
O 




Cd yj 


y 






1 0 


n 


9 O 


1 1 


0. 


6 6 


1 2 


1 . 


3 


1 3 


0. 


4 8 


1 4 


0. 


5 9 


1 5 


1 . 


1 


1 6 


0. 


2 1 


1 7 


0. 


2 8 


1 8 


0, 


2 3 


1 9 


0. 


2 4 


2 0 ' 


0. 


2 1 


2 1 


0. 


2 7 


2 2 


0. 


1 9 



74 



:T/JP2003/011733 



2 3 


0. 
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•7^^fefCCR2TO^tfct bfi»Wtt'J ^°B1 (U9 3 7/C 
CR2) Sr. Wb^^^BtfcO. l%BSAlr#tfRPMI 1 64 0iti 
fcHH»b (5X10Vml) , 20»y^-b^fc„ 2 4 ft^l/- b 
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cmcp-u^k (ijum) , *s <t x^mmt^m % mm l tz.m& (o. 1% 

B S A-Sr^tfR PM 116 4 Oi#i& DMSO 1 %) & 5 0 0 a* 1 ^P*-, 
*^jv%<D^±M\z.-tM<DMti&n-Wi&2. 0 o /x 1 &»JU 1 ^Fl> 3 7°Cs 5 
%^#*TT'it;fe£^fc 0 i^T-H-m^^g (f y** CD A- 5 0 

lN<DWrfrCDMl£m X 1 0 0 
(»g 10tfg/ml) ^Eg^ (%) 
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IB^M 3 : e x v i v o g|| 

SD7$/b (N=4) ^7k*fett«»^4fc©*£lfc4S: (30mg/kg) 
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x i o o 

HJfefl! 1 7 5 7 

$tt^4 5 17* 
g^M46_ 4 2* 

lgMi4 :WKY7y h^W^G^Mlg^^zH^M±^M^M^g^ 

a 

BlBs ^lfe^j4 5*3«tt^4 6^>ltm*i^f»^7K^^bT. 30mg/kg©| 

j§ m^^a* (mg/k g, body weight) 

StfW 491. 9±48. 1 
3Wt«4 5»!^» 9 1. 2±2 1. 5 
^1#J4 6S4H 7 3. 6 ± 9. 1 
jEft«£ 6 6. 3± 8.4 
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TvMftfls (ED-1) ^V^T#b^^fc^^^'fe^^-^^ 

~C N ed- im^mm^w-^tmmmm^T^m^-ro 

m 



nmm 4. so±o. 75 

5 4B-5-P 2. 20 + 0. 65 

WWJ4 6&-^ l'..38±0. 6 8 

0. 0 0 ± 0 . * o 0 



mm7kKm*vx, 3 o mg /k g ©fflit 1 0 2ieigpis4ufc 0 

H M^M&l: (me/kg . body weight) 

P 1559. 4+ 1 2 1. 7 
H3t0iJ4 5&#S¥ 7 79. 4+1 3 3. 9 
mMM4:6^m 3 27. 6± 55. 2 
Egj 68. 9± 4^_0 

i^jfiHg^jm^^ h (shr, 0*ft-^xu/^ cao ) o«*i5ia 

S^^ffiU ^«J4 5*5<ttJ«4 6(D^^ (3 Omg/k g) ^MtKI-^ 
U ^nfe-^-^*5^^ofc 0 ^«^EHU*5ctt>*g-^3~4^m^IIX^Wifil- 

jfiLjE} x l o o 
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jfemt&m jfa.g{&T^ (%) 

4 5 10. 2 + 3. 1 
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IS * tf> 15 IS 




(-tlBiS"* 1 . Q.fi:?'*-/^ tfaU/i^S. £5<fctJ*:7 ' 

n7i=/K 4-7/Vtn7s=^s 2, 6 -^7/Wto7x=;K 2, 6— v> 
^pp7x=;K 4-^f;V7x-/K 4-^fy7 > ntVl'7x^/K 2-=fn 
7x=;K 3--bo7x=;K 4 — ^ b n7x=;K 4-^nP-2-=fo 
2-fc p yi^/K 4-fcT!J$?/K 2-75/7x=/K 

3-7 5/7x=/K 4-7 5 7 7x-/K 2-75/-4-^an7x=/K 
lH-2-fc°n U/K 1H- 3-t°a U/K 2-^~/K 2- 
7P/K i3J:r;3-7!);^bl^§n5i^it> 1 mSBift^fb^ 

4. p^3-efe5 x f&jfcJSl *fcte2l£fB^<D>ffc^o 

5. QiS3-=fo7x^*fctt3-75>'7*^S:aU p ^2T'fc 
£u 1 tefStt©|b£*. 

(1) N5- [1- f}<7tKD-lH-3-t'n!) 

/w] - 5 ->r y^y y />7 5 

(2) N5- [1- *r h 7 t Ko - 1 H- 3 - tfn y 
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a] -5-4 y*y pat 5^ 

(3) N5- [1- T h7t KP-lH-3-fP V 
;V] -5-4 y* J !)^7 5^ 

(4) N5- [1- U-^A-^n^i/vW r h7t Kn-1 H— 3 — tfn y 

(5) N5 - [1- (2, 6-i?7>t-o^y^) Tf7tKn-lH-3- 
t°p ]} ;v\ - 5 -^f y 3V y /W7 5: >\ 

(6) N 5 - [1 - (2, 6 -v^ n n^O-^A) rb7t Ko--lH- 3 - t° 

(7) N- — N— [1- U^y^vW^^A) ^b^t 
Ka - 1 H- 3 - fc°n V A] 7^^ 

(8) N5- [1- (4-^y7°ntV^y^) 7^7t Kn-1 H— 3 - 1° 

d!)^] - 5-^y^yy^75^ 

(9) N- (5-^y^yU^) — N— [1- (2-=hc^y^) 7" h 9 t 
Kn-1H— 3 — fcTny A] 75^ 

(10) N— (5 -f y=3r/ y AO — N- [1- (3-=fP^^) 7 h7 
t Ko -' 1 H- 3 - bTo y A] T ^ ^ 

(11) N- (5-4 y A) — N — [1- ff7 
t Kn - 1 H- 3 - fcf p y A] T 5 >\ 

(1 2) N5- [1- (4-^Pn-2-^bn^y^) 7F7t Kn— 1H 

-3-t°ayA] - 5— r y^y y at^ ^> 

(13) N— (5-^y=¥/yA) -N- [1- ( 2 - tf y v^Ay ^A) r h7 

t Fo - 1 h- 3 - tr» y a] 

(14) n— (5— -ry^/yA) -N- ci- (3 - t°y v'Ay^-A) -^h^ 

fc Kn - 1 H- 3 - t°n y A] 75^ 

(15) n- (5—Yy^yyA) -n- [i - (4 -try ^/^f/v) -^b^ 

t Kn - 1 H- 3 - tTn y A] T ^ >\ 

(16) N5 - [1- (2-75/^^) 7f7t Kn-lH-3-t°n y 
A] — 5 — i y^r J y AT 5 >\ 
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(17) N5- [1- (3-7^/^^) T f7t Kn- lH-3-t°n y 

(18) N5 - [1- (4-7 5/ ^^) f h7t Kn— 1H— 3 — 

/w] -5 — r y^7^^ 

(19) N 5 - [1- (2-75/-4-^P^» 7b7tKo-lH 

- 3 - t°o y /i/] - 5 f y y y ^7 ^ 

(2 0) N5 - [1- (2 -y a u^ls&M - 3 - fc"^ V — 5 V 

y y /wr ^ >\ 

(2 1) N5 - [1- (3-y nn^^v 5 /^) - 3 - 1°-< y - 5 --f V =*r 

y y /i^r s; >\ 

'(2 2) N5 - [1- (4-^ a n-^v^) -3-^^^] 

y y jvt % 

(23) n- (i <^vyv— 3 -t°^y -5--fy^yy/>7^, 

(2 4) N5 - [1- (2, 6-^^/^D^O-^) - 3 - y v 5 /!^] -5 

y^y u^75y 

(2 5) N5 - [1- (2, -5- 

4 y=¥y u^7?y 

(2 6) n- (5— r y^y y -/^) -n- [i- (4-y v-a^is^m -3 
-txy^v] 7^y 

(2 7) N- -N- [1- 

/U) - 3-t^<y vVK) T^^s 
(2 8) N- (5-^y^;U=^) -N- [1- (2-=fn^/>) -3 

-t°-<y^w] 

(2 9) N- (5 — T y^ry y — AO — N— [1- (3-= bn^^vyW -3 

-fc'^y^] 7$y 

(3 0) N- (5 — fy^/!)^) -N- [1- (4-=fP^W~3 

-tr^y e?,iy] 

(3 1) N5- [1- (4-^no-2-=hn^yv ! ^) - 3 - P 

-5 — r y^y y^r^^. 
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(3 2) N- -N- [ 1 - -3 
(3 3) N- (5--C y=3r/ y -N- [1- ( 3 - fcT y 5?/^ -3 

— bf ^ y r ? ^ 

(34) n— -N- ci- u-^y v*/^^) -3 



j y /vr 5: >\ . 

(3 6) N5- [1- (3-T^y^^/^) -3-^y^] -5 f y^r 



/ y /kt ? >\ 

(3 8) N5- [1- (2-T5/-4-^n^V) - 3 - fcV* !> 

(3 9) N— (5->fy^/y^) -N- [1- (lH-2-fn!)/Wf 
/V) -3-tV<y 75^ 

(40) N- -N- [1- (1 H- 3-tTn V)V**f- 

;U) - 3 - 1°^< y v 5 ^] 75^ 

(41) n- (5--r y^y y =/^) -n- [i - (2-^^/^^^) -3 

(42) n- (5-^y^y !)^) -N- [1- (3-^^-/vy^) -3 

-^!J^] 75^ 
(4 3) N— [1- (2-7U/M^) -3^t°^<y^] -N- (5--fy 

(4 4) N- [1- (3-7U/Mf;W) -3-t^r>] -N- (5-^y 

^y uao 7^y, 

(4 5) (3S) -N5- [1- (3-75/^^) Tf7tKn-lH- 
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